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An evaluation of an adapted yoga program for people with a spinal cord 
injury: A journey of reconnection with the self 
Abstract 
Background 
Rooted in Indian philosophy and spiritual practice, yoga is considered a tool 
to quieten the mind with the view of achieving union of mind, body and spirit. 
The concept of what constitutes yoga is broadening as more people become 
involved and practice, however, regardless of style, yoga combines specific 
physical postures (asana), breathing styles (pranayama), meditation 
techniques (dhyana) and philosophy. 
Yoga has grown in prominence as a wellbeing-enhancing practice and is seen 
as an adjunct to prevent and treat health conditions. As a holistic practice, 
yoga can be readily adapted to meet the physical limitations of individuals 
and shows promise as a therapeutic intervention. The specifics of the 
relationship between a yoga practice (and all its interrelated components) 
and health are still being explored. Despite the growing literature about yoga, 
health and wellbeing, the area of yoga and spinal cord injury (SCI) is under 
researched. 
The paucity of the literature on yoga with SCI indicated the review of literature 
needed to include other sudden onset, non-generative neurological 
conditions, such as traumatic brain injury (TBI) and stroke to synthesise 
evidence of yoga interventions. Whilst some similarities were noted in the 
reported outcomes of the 20 papers on yoga with people who have SCI, TBI or 
stroke, what it was about the program that made them ‘work’ (i.e. how, why 
and under what conditions a yoga program is most effective) remains unclear. 
This thesis reports on an exploratory qualitative research study, using principles 
of realist evaluation (Pawson & Tilley, 1997), conducted with people who have 
a SCI who practise yoga. A realist hypothesis, called an initial rough program 
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theory, was developed prior to the commencement of the program to build 
an explanatory account of how the program would work, with whom and 
under what circumstances. The realist evaluation framework provided 
guidance to evaluate, develop and refine the program theories underpinning 
an adapted yoga program for people with SCI.   
Aim 
The aim of this exploratory evaluation was to examine how, why and in which 
contexts an adaptive yoga program impacts people with SCI and to refine the 
initial rough program theory for an adaptive yoga program for people with 
SCI. 
Method 
A convenience sample of 13 individuals with SCI who participated in an 
adapted yoga program, which included a mixture of people with 
quadriplegia (n=7) and paraplegia (n=6), was used. Data consisted of two 
semi-structured interviews. The first interview (n=13) explored the participants’ 
perceptions, experiences and reported outcomes of the yoga program. The 
second interview (n=11) examined reasoning, choices, and motivation behind 
their participation: ‘what’ works, for ‘whom’ and ‘why’.  
The integrative literature review and a broader search of the literature resulted 
in 12 propositions. Using an expanded scheme of Pawson and Tilley’s (1997) 
propositions of context, mechanism and  outcome, resources and reasoning 
were separated in the framework of mechanisms. By focusing on identified 
outcomes in the data, content analysis enabled identification of how different 
people in different social, organisational and cultural settings respond 
differently to the same experience. This process identified mechanisms (M) 
most associated with particular outcomes (O). Data was then further 
examined to establish any relating context/s (C) and resources (R). This 
systematic approach identified likely and conjectured logical relationships 
(either positive or negative).  
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Reiterations of content analysis and mapping of connections allowed for 
greater interaction between researchers and increased the opportunity for 
interpretative insights leading to a more rigorous analysis and inspired higher 
levels of conceptualisation.  
Results 
The study generated original findings which suggest an adapted yoga 
program provides a number of meaningful physical, psychological and social 
benefits for people with a SCI. Similar to findings of the integrative review, this 
study found yoga is beneficial for decreasing pain, improving emotional health 
(reduced stress and relaxation), increasing activity and participation, 
improving sleep and increasing self-awareness. In addition to this, data 
contained reports of decreased muscle spasm. 
 
This study found unanticipated mechanisms not considered in the initial draft 
program theory. Before buying into the program these included a willingness 
to give yoga a try, valuing being on the floor, trusting the teacher, accepting 
help, discovering the power of breath, rediscovering the power of touch and 
realising my body can do this.  This initial experience at the commencement 
of the program, positioned the participant as an ‘outsider’, unfamiliar with 
yoga and cautious with regard to outcomes. Consistent experiences of 
beneficial physical, mental and emotional effects led to consolidation of 
thoughts about yoga: realising I have some control over symptoms, buying into 
yoga and incorporating yoga in to my life. This solidified motivational changes 
to become an ‘insider’ of the adapted yoga program. 
 
A number of relationships were identified with the emergence of seven key 
features of the adapted yoga program for people with SCI. These features, 
which were recurring in the data or played a part in the positive feedback 
loops, were practising yoga out of the wheelchair, inclusion of all four 
components of yoga (asana, pranayama, meditation and philosophy), use of 
props, availability in class of assistants with specialist training, teacher with 
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specialist training and extensive experience, group classes and the use of 
essential oils such as lavender.  
 
Discussion 
A realist evaluation uncovers the experience of an individual engaged in an 
intervention. In particular, the implications of this thesis and its results can be 
synthesised into two key areas: methodological approaches for complex 
interventions such as a yoga practice for people with a SCI and improved 
reporting of underlying causative actions within a yoga intervention. 
The extensive and varied components of a yoga intervention (asana, 
pranayama, meditation and philosophical teachings) indicate yoga is a 
complex intervention. A realist evaluation uncovers the full experience of an 
individual engaged in a complex intervention rather than only measuring 
expected outcomes.  
In conclusion, this thesis produces evidence-based support for the optimisation 
of a yoga program for people with a SCI. We anticipate further research on 
mechanisms underlying a yoga practice would be extremely worthwhile and 
could then be used to better inform the design and evaluation of similar 
programs and perhaps influence funding schemes.  
 
 
 
 
  
  viii 
Table of Contents 
 
Candidate Statement          i 
Supervisor Statement          ii 
Acknowledgement         iii 
Abstract           iv 
List of tables          xiv 
List of figures          xv 
List of yoga terms         xvi 
Chapter 1. Introduction  
1.1.  A brief introduction to yoga           1 
1.1.1 The eight limbs of yoga         3 
Yama and niyama         5 
Asana           6 
Pranayama           6 
Pratyahara           7 
Dharana           8 
Dhyana           8 
Samadhi           8 
 
1.2. Who does yoga?           9 
 
1.3. Yoga as a health intervention       10 
 
1.4. Adapted yoga for people with disability     13 
 
1.5. Spinal cord injury         14 
1.5.1. Incidence and prevalence of SCI     17 
1.5.2. Living with SCI        20 
1.5.3. Secondary health conditions       21 
 
1.6. Purpose, research question and aim for the study   23 
 
1.7. Structure of thesis         23 
 
  ix 
Chapter 2. Integrative review of literature  
 
2.1 Need and purpose        25 
 
2.2 Definition of the topic        26 
 
2.3 Methods          26 
2.3.1 Search strategy        26 
2.3.2 Search outcome        27 
 
2.4 Data extraction           29 
 
2.5 Critical analysis         29 
 
2.6 Findings          31 
2.6.1 Types of research / methodologies used    31 
2.6.2 Styles of yoga        41 
2.6.3 Components of yoga programs     41 
Asana          41 
Time           45 
Pranayama         46 
Meditation         47 
Type of meditation       47 
Time           48 
Philosophy         49 
 
2.6.4 Rate of intervention       50 
 
2.6.5 Outcomes of participation in a yoga program    51 
Mental and emotional outcomes     52 
Improved emotional health      53 
Improved mental clarity, memory and more present  
minded         55 
 
Physical function outcomes      56 
Greater flexibility and range of movement    56 
Decreased pain       58 
Improved physical ability and mobility    60 
Improved standing balance      61 
Improved strength in lower body    62 
Improved respiratory function      63 
Greater body awareness      64 
 
Participation in life outcomes      65 
Increased activity and participation     65 
Improved social interrelationships     67 
Improved quality of life       68 
  x 
Improved sleep       69 
 
2.7 Discussion           70 
2.7.1 Limitations of the review       70 
2.7.2 Outcome measures       71 
2.7.3 Sample size         72 
2.7.4 Adverse effects        73 
 
2.8 Implications for further research      73 
 
2.9 Chapter summary         76 
 
  
Chapter 3. Adapted yoga program for people with SCI and initial  
rough program theory 
 
3.1 Program design         78 
 
3.2 Style of yoga         80 
 
3.3 Dose and delivery of yoga       82 
 
3.4 Components of the yoga intervention     84 
3.4.1 Aromatic essential oils       84 
3.4.2 Pranayama         85 
3.4.3 Asana           87 
3.4.4 Meditation         90 
3.4.5 Philosophy         93 
 
3.5 Specific class sequences       94 
 
3.6 Home practice         97 
 
3.7 Teacher skills and attributes       97 
 
3.8 Assistant skills and attributes       98 
 
3.9 Development of an Initial rough program theory    99 
 
Chapter 4. Methodology 
 
4.1 Aim of the study        102 
 
4.2 Research design        102 
4.2.1 The role of mechanisms      107 
4.2.2 The role of context       109 
4.2.3 Why use realist evaluation     111 
  xi 
 
4.3 The research process       113 
4.3.1 Data collection       113 
4.3.2 Participants        119  
4.3.3   Data analysis        121 
 
4.4  Ethical considerations       127 
4.4.1 Data storage       127 
4.4.2 Data confidentiality      128 
4.4.3 Study record retention      128 
 
4.5 Rigour         128 
 
4.6 Chapter summary        130 
 
 
Chapter 5. Findings  
 
5.1 A journey of reconnection with the self    131 
 
5.2 Program resources       132 
 
5.3 Pre-program individual contexts of program participants  132 
5.3.1   Preconceived idea of yoga and who does it  134 
5.3.2   Level of injury       134 
5.3.3   Expectations of yoga      135 
5.3.4 Previous experience with yoga     136 
 
5.4 Communication of the program     136 
 
5.5 Willingness to try yoga       137 
 
5.6 Initial experience of the program facilitating the journey 138 
5.6.1   Valuing being on the floor     139 
5.6.2 Trusting the teacher      140 
5.6.3   Accepting help       141 
5.6.4   Discovering the power of breath    142 
5.6.5 Rediscovering the power of touch    144 
5.6.6   Realising my body can do this      144 
 
5.7 Interpersonal contexts facilitating the journey    146 
5.7.1 Relationship with the teacher     146 
5.7.2   Relationship with assistants      146 
5.7.3   Relationships between class participants    148 
 
5.8 Individual program participant contexts impacting on the  151 
journey  
  xii 
5.8.1 Work and study responsibilities     151 
 
5.9 Institutional contexts impacting on the journey   151 
5.9.1 Time of class        151 
5.9.2 Location of class       152 
 
5.10 Early experiences of beneficial effects    153  
 
5.11 Buying into the program       154 
 
5.12 Consolidation of thoughts about yoga    154 
5.12.1 Realising I have some control over symptoms  155 
5.12.2 Buying into yoga        156 
5.12.3 Incorporating yoga into my life     156 
 
5.13 Outcomes of participation in the adapted yoga program 157 
 for people with SCI 
5.13.1  Altered physical sensation     157 
Decreased spasms      158 
Altered pain       158 
 
5.13.2 Reconnection with the physical body   161 
 
5.13.3  Improved sleep       163 
Getting to sleep        163 
Better quality sleep      164 
 
5.13.4  Body and mind relief      164 
 
5.13.5 Improved mental clarity       166 
 
5.13.6 Improved stress management     166 
 
5.13.7 Relaxation        167 
 
5.14 Chapter summary        169 
 
Chapter 6: Discussion  
 
6.1 Introduction         171 
 
6.2 Summary of findings       171 
 
6.3 Relevance of findings       175 
 
6.4 Revision of the IRPT       176 
 
  xiii 
6.5 Proposed key resources of future adapted yoga programs  176 
for people with SCI 
 
6.6 Reflections on the use of realist evaluation    179 
 
6.7 Limitations of the study       180 
 
6.8 Implications of future research      181 
6.9 Conclusion of thesis       182 
 
References          184 
 
Appendix A          199 
 
Appendix B          207 
 
Appendix C          211  
 
Appendix D          212  
  xiv 
List of Tables 
 
 
Table 1: Summary of the eight limbs of yoga       4 
 
Table 2:  Incidence by main causes  
of TSCI in Australia 2015-2016 (AIHW: Tovell, 2019)    19 
 
Table 3:  Summary of included papers       33 
Table 4:  Rate of yoga intervention       51 
 
Table 5:  Reported outcomes of participation in a yoga  
program          52 
 
Table 6:  Summary of evidence relating to mind outcomes    53 
 
Table 7:   Summary of evidence relating to physical function  
outcomes           58 
 
Table 8: Summary of evidence relating to participation in life   66 
Table 9:   Styles of yoga practised in typical adapted yoga  
class for SCI          81 
 
Table 10:  Class plan for typical floor based adapted yoga class  
for people with SCI        84 
 
Table 11:  iRest (Integrative Restoration) practice      92 
 
Table 12:  Topics covered in meditation using Yama and  
Niyama (yoga's ethical guidelines as written in  
the first two limbs of Patanjali's eightfold path)    94 
 
Table 13:  Description of study participants    121 
 
 
 
 
  xv 
List of Figures 
 
 
Figure 1: PRISMA diagram           28 
 
Figure 2: Linked code analysis procedure    123 
 
Figure 3: Journey of reconnection with the self    133 
 
 
  
  xvi 
 
List of yoga terms 
 
Asana:    yoga poses 
Dhyana:    meditation 
Pranayama:   breathing techniques 
 
 1 
Chapter 1 
Introduction  
 
This thesis reports on an exploratory qualitative research study conducted with 
people who have a spinal cord injury (SCI) and practice yoga, guided by a 
theory driven realist evaluation approach. In this Chapter, the rationale for the 
study is explained and the thesis introduced. The Chapter starts with a brief 
introduction to yoga, followed by an explanation of SCI and its impact on daily 
life. The chapter concludes with an overview of the thesis that follows.  
1.1 A brief introduction to yoga   
“Yoga is an art, a science and a philosophy” (Iyengar, 2002, p. xvii) informed 
by a body of spiritual values, attitudes, precepts and techniques developed in 
India approximately 5000 years ago (Feuerstein, 1998, 2000). It is a complex 
intervention that includes physical movement, breathing techniques, 
meditation and philosophical underpinnings that may influence attitudes, 
beliefs and social interaction (McCall, Ward, Roberts, & Heneghan, 2013). 
Rooted in Indian philosophy and spiritual practice, yoga is considered a tool 
to quieten the mind with the view of achieving union of mind, body and spirit 
(Feuerstein, 1998). More recently it has been used clinically as a therapeutic 
intervention to bring health and balance to an individual’s physical, mental 
and emotional wellbeing (Mishra, 2012). Over the centuries, views and 
traditions have varied between schools and teachers of yoga, and there is a 
multitude of styles of yoga with contrasting frameworks available to the 
general public. In Western society yoga is synonymous with physical exercise 
(Feuerstein, 1998), however, originally it was a more comprehensive practice 
that encouraged service, devotion and intellectual discernment to procure 
enlightenment or a higher level of consciousness (Feuerstein, 1998). 
A systematic review (Cramer, Lauche, Langhorst, & Dobos, 2016) identified 52 
different yoga styles which had been studied in randomised controlled trials 
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(RCTs). Of these 52 styles, the most commonly identified were hatha yoga (36 
RCTs), Iyengar yoga (31 RCTs), pranayama (26 RCTs), and the integrated 
approach to yoga therapy (15 RCTs). Positive physiological and psychological 
outcomes were identified in hatha yoga, Iyengar yoga, integrated yoga 
therapy and pranayama in both healthy populations and various diagnostic 
groups. These studies found no evidence indicating one style of yoga was 
more positive than another. Given Cramer et al. (2016) determined more than 
90% confidence of all RCTs in their review were positive, the choice of an 
individual yoga style can be based on personal preferences and availability.  
Regardless of style, yoga combines specific physical postures (asana), 
breathing practices (pranayama) and meditation techniques (dhyana) 
(Feuerstein, 1998) to promote balance, health and relaxation by increasing 
strength, flexibility and mindfulness (Gaiswinkler & Unterrianer, 2016). Asana 
can best be described as a set of exercises, requiring participants to hold 
physical poses, which encompass bending, standing, twisting and balance, 
with the objective of improving flexibility and strength (Iyengar, 2015). 
Pranayama is the practice of conscious breathing where controlled exercises 
emphasise the inhalation, exhalation or retention of the breath, often with a 
focus on mindfulness and body awareness (Iyengar, 2015). Meditation 
encourages and develops concentration, clarity and emotional positivity 
through mental processes comprised of contemplation practices and 
techniques (Desikachar, 1995; Feuerstein, 1998; Iyengar, 2015; Saraswati, 2008). 
 
Whilst there are many different interpretations of the Sanskrit word yoga, it is 
etymologically derived from the verbal root ‘yuj’ meaning to ‘bind’, ‘yoke’ 
(Iyengar, 2015), ‘unite’ (Desikachar, 1995), ‘union’ (Feuerstein, 1998) or ’to join’ 
(Saraswati, 2008). The Bhagavad Gita, a 700 verse Hindu scripture and popular 
text, defines yoga as ‘samatva’ which translates to ‘equanimity’, ‘harmony’ 
and ‘balance’ (Feuerstein, 1998). 
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Ancient texts such as the Yoga Sutras, the Bhagavad Gita, Vedas and the 
Shiva Samhita define the essence of yoga, the conduct of its practitioners and 
the yogic state (Shifroni & Sela, 2014). Most of the knowledge was passed down 
over centuries through an oral tradition from teacher to student. Patanjali is 
perhaps the most important and authoritative figure in the history and 
evolution of yoga (Feuerstein, 1998). He provided a collection of aphorisms or 
sutras; these short sentences contain the essence of yoga, explaining its nature 
and path (Desikachar, 1995; Feuerstein, 1998; Iyengar, 2002).  
 
Dated approximately 400AD, the Yoga Sutras contain 196 aphorisms  collated 
and systematised by Patanjali (Iyengar, 2015). These sutras describe the 
practice of yoga as the cessation of the fluctuations of the mind (Iyengar, 
2015). These Sutras explain yoga’s nature and path and offer guidelines for 
living a meaningful and purposeful life. In these, Patanjali emphasises all 
aspects of human life, including relationships with the self and others, our 
behaviour, health, breathing and meditation path (Desikachar, 1995). 
 
1.1.1 The eight limbs of yoga 
In the Yoga Sutras, Patanjali wrote of the eight limbs (or stages) of yoga 
(Desikachar, 1995; Feuerstein, 1998; Iyengar, 2002; Mohan, 2002; Saraswati, 
1998), which provide practical paths yoga students should follow. These are 
discipline (yama), restraint (niyama), posture (asana), breath control 
(pranayama), sense withdrawal (pratyahara), concentration (dharana), 
meditation (dhyana), and ecstasy (samadhi). “They constitute an integrated 
process for removing the impurities that distort our vision, and give us tools with 
which to examine every facet of ourselves from all perspectives” (Mohan, 
2002, p. 19)  
 
The yama and niyama are described in the Yoga Sutra in Aphorisms 2.29 – 2.45 
(Desikachar, 1995). These are summarised in Table 1.  
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Table 1. Summary of the eight limbs of yoga 
1. Yama (universal moral commandments) 
1.1 Ahimsa Non violence 
1.2 Satya Truthfulness 
1.3 Asteya Non stealing 
1.4 Aparigraha Non possessiveness 
1.5 Brahmaycharya Maintenance of vitality 
2. Niyama (personal moral commandments by discipline) 
2.1 Tapas Purification through discipline 
2.2 Santosha Contentment 
2.3 Saucha Purity 
2.4 Svadhyaya Self study 
2.5 Ishvara Pranidhana Devotion to a higher power 
3 Asana Postures 
4 Pranayama Control of breath 
5 Pratyahara Gaining mastery over external influences 
6 Dharana Concentration 
7 Dhyana Meditation 
8 Samadhi State of bliss, super consciousness 
 
This eight-fold process has been likened to the “limbs of a tree, they develop 
simultaneously, rather than as sequential steps” (Mohan, 2002, p. 19). In 
practice, the experience of each one informs the others at all times. However, 
the first two limbs (yama and niyama) are often overshadowed by the third, 
asana, which keeps the body strong, supple and healthy. The fourth limb, 
pranayama, and seventh limb dhyana (meditation) assist in supporting the 
emotional body or the mind. It is through attainment of these previously 
mentioned limbs where individuals hope to attain mastery over external 
influences (pratyahara) and concentration (dhyana), ultimately leading to 
enlightenment (samadhi).  
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Yama and niyama 
The yama and niyama (yoga’s ethical and moral codes) are a guide for 
individuals to “live in harmony” (Iyengar, 2015, p. 3) with fellow man. The five 
yama are self-regulating and restraining behaviours involving our interactions 
with others; they are considered “universal moral commandments” (Iyengar, 
2015, p. 3): 
1. Ahimsa (non-violence): the absence of violence, maintaining a considered 
attitude in every situation; 
2. Satya (truthfulness): honesty with self and others, should never come in 
conflict with ahimsa; 
3. Asteya (non-stealing): take nothing that does not belong to you;  
4. Aparigraha (non-possessiveness): take only what is necessary, make life as 
simple as possible; and 
5. Brahmacharya (moderation of the senses): forming relationships that foster 
understanding of our higher self, responsible behaviour. (Iyengar, 2015). 
 
The five niyama are personal practices to invoke wellbeing for ourselves and 
others from “self-purification by discipline” (Iyengar, 2015, p.16): 
1. Tapas (discipline): attention to body, speech and mind, work without selfish 
motive; 
2. Santosha (contentment): cultivation of modesty, contentment with what 
you have been given; 
3. Saucha (purity): cleanliness (inner and outer), purity of body, mind and 
spirit; 
4. Svadhyaya (self-study): education of the self through literary texts and 
reflection; and  
5. Isvara pranidhana (devotion): cultivation and dedication of all actions 
learned to a higher power (universe and god) (Desikachar, 1995; Iyengar, 
2015). 
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Asana 
In Patanjali’s Yoga Sutras, asana is defined as a steady, comfortable posture. 
This third limb brings “steadiness, health and lightness” to produce “mental 
equilibrium” (Iyengar, 2015, p. 20). They are techniques which place the body 
in physical positions in order to cultivate awareness, relaxation, concentration 
and meditation (Saraswati, 2008). 
 
Asana may involve one or more movements at any time, which can be 
conducted simultaneously or sequentially. Movement is divided into four 
sections (Mohan & Mohan, 2004):  
• Forward bending – forward movement in the sagittal plane; 
• Backward bending - backward movement in the sagittal plane; 
• Twist – movement in the transverse plane; and 
• Lateral bend – movement in the lateral or coronal plane. 
 
The following three factors determine the nature of any asana: 1) the starting 
body position; 2) the parts of the body that are moved; and 3) the direction in 
which the body parts are moved (Mohan & Mohan, 2004). Asana, which 
translates as ‘posture’ (Desikachar, 1995) has two important qualities: sthira 
and sukha. Sthira relates to “steadiness and alertness”, whilst sukha refers to the 
ability to be comfortable in a posture. (Desikachar, 1995, p. 17). In any physical 
yoga practice, both should be present in equal amounts. 
 
Since classical yoga was mainly concerned with the mind, asanas were used 
as a means to be able to sit up straight, steady and comfortably for meditation. 
Today, for the majority of the general population, asana is synonymous with a 
yoga practice (Desikachar, 1995). 
 
Pranayama 
While asana is about moving the body and the quality of breath whilst 
undertaking the poses, pranayama, is purely about regulation of the breath 
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(Desikachar, 1995; Feuerstein, 1998). It can be a stand-alone practice within 
itself.  
 
The four aspects of pranayama are inhalation, exhalation, internal breath 
retention and external breath retention (Mohan & Mohan, 2004). Common 
techniques  include (Saraswati, 2008): 
• ujjayi (throat breathing); 
• nadi sodhana (alternate nostril breathing); 
• sitali (cooling breath with the tongue); 
• kapalabhati (cleansing breath); 
• bhramari (humming bee breath);  
• sheetkari (hissing breath); and  
• bhastrika (bellow breathing). 
Pranayama’s true meaning is much greater than breathing techniques. When 
translated from Sanskrit ‘prana’ means ‘vital energy’. The second part of the 
word ‘ayama’ means expansion (Mohan, 2002; Mohan & Mohan, 2004; 
Saraswati, 2008). The term refers to the influence of the flow of prana within the 
body. This is discussed further in Chapter 3. 
The body, breath and mind are intimately connected, where a change in one 
can be expressed in the other (Mohan, 2002). As an automatic function, 
breathing is unique in the fact that it can be influenced (Saraswati, 2008); it is 
central to most methods of relaxation and meditation (Gilbert, 1999). 
 
Pratyahara 
Pratyahara, the fifth limb, provides a bridge from the outer practices of the first 
four limbs (yama, niyama, asana and pranayama [gross level]) to the inner 
practices of dharana, dhyana and samadhi (subtle level). Pratyahara 
addresses external influences and our ability to master the effects of these on 
our minds. In other words, to be able to turn the focus more inward we need 
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to minimize outer disturbances and stimuli to the best of our ability by observing 
the connection between sensation, mind and action.  
 
Dharana 
Dharana refers to a state of concentration by focussing the mind on a 
particular object. This is where the mind needs to be still in order achieve this 
state of complete absorption (Iyengar, 2015). 
 
Dhyana 
Dhyana, or meditation, is as complex to define as yoga itself. It has been 
described as a “naturally occurring rest state” (Roche, 1998, p. 16) and “the 
process of perception or reflection”  (Mohan, 2002, p. 181)  for personal 
integration. It is “a discovery tool for what is best for each individual, where 
results are measured by the perceived benefits in that person’s self and life” to 
“understand what we did not formerly understand, to see what we have not 
previously seen, and to be where we have never been in relation to an object 
or subject” (Mohan, 2002, p. 181). 
The philosophical root of meditation lies in Buddhism where, according to 
Teixeira (2008), in that context it is considered a practice and a tool to achieve 
self-transcendence and enlightenment as a means to end suffering. 
Meditation may serve as a “coping strategy to ease discontent by finding 
meaning and purpose in that suffering” (Teixeira, 2008, p. 226). 
Samadhi 
The final stage of yoga is a state of bliss or super consciousness (Iyengar, 2015). 
Whilst the body and senses are at rest, the mind is fully conscious and alert in a 
“state of pure awareness and freedom” (Mohan, 2002, p. 19). 
 
With yoga’s rapid expansion in the Western world, thinking about what 
constitutes yoga is broadening as more people become involved and 
practice. Most schools and branches of yoga hold true to the foundation of 
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the state of awareness (Feuerstein, 1998), however, whilst maintaining similar 
principles behind their practice, the application and methods can differ 
greatly. The yoga tradition has altered and grown with changing sociocultural 
conditions (Feuerstein, 1998). Although the underlying mechanisms of yoga are 
not frequently discussed in peer reviewed journals, there is increasing interest 
in research and participation in yoga for health-related outcomes for the 
general population as well as those with disabilities.   
 
1.2 Who does yoga? 
Despite yoga originating in India, national statistics on the number of 
individuals practising yoga in India are not available. Participation in yoga 
around the world has grown rapidly (Ding & Stamatakis, 2014). In the USA, 21 
million people reportedly practised yoga between 2016 and 2017 (Cramer, 
Ward, et al., 2016). Cramer et al.’s (2016) study reported that participants were 
more likely to be female, younger, non-Hispanic white, college educated, 
higher money earners, living in the West and have a better health status. 
Demographic characteristics of yoga participants are similar in England (Ding, 
2014) and Germany (Cramer, Lauche, Langhorst, et al., 2013) with classes 
typically attended by college graduated females of a higher social class. In 
Germany, an estimated 15.7 million residents “are currently practicing yoga or 
are at least interested in starting to practice” (Cramer, 2018, p. 133). 
 
Between 2005 and 2006 Penman, Cohen, Stevens, and Jackson (2012) 
conducted a survey to investigate the practice of yoga in Australia. Survey 
results indicate that participants within the general population commenced 
yoga for health and fitness, however continued to practise for stress 
management. Of the 2567 respondents, one in five attended yoga for a 
specific health or medical reason, which they believed was improved by the 
practice (Penman et al., 2012). From this survey it was determined that asana 
(yoga poses) and vinyasa (a sequence of postures linking breath and 
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movement) represented about 61% of practice time with the remaining time 
spent on relaxation, pranayama (breathing techniques) and meditation. 
 
Penman (Penman et al., 2012) described the typical survey respondent as a 
41 year old, tertiary educated, employed, health conscious female. Eleven 
years later, a Roy Morgan poll (Morgan, 2018) suggested yoga to be Australia’s 
preferred choice for cardio, strength and flexibility exercise, with 2.18 million 
participants in December of 2017. From 2008 to 2017 the number of Australians 
regularly or occasionally using yoga as an activity more than doubled from 5% 
to almost 11% (Morgan, 2018). This poll also reported that the practice of yoga 
was female dominant, with 1.7 million females participating compared to just 
under 480,000 males.  
 
More recently, medical practitioners are recognising yoga as a 
complementary therapy and incorporating it in the treatment of their patients' 
diseases and disorders (Garfinkel, 2006). 
 
1.3 Yoga as a health intervention 
Yoga is a mind-body therapy that offers numerous benefits (Okonta, 2012). It 
has grown in prominence for the self-initiated self- management of a wide 
range of chronic health conditions (Cramer, Langhorst, Dobos, & Lauche, 
2015; Garrett, Immink, & Hillier, 2011; McCall et al., 2013; Mishra, 2012; Okonta, 
2012) as a stand-alone practice and as an adjunct to therapy (Curtis et al., 
2017). Yoga has been shown to improve a variety of physical health conditions, 
such as neck pain (Cramer, Lauche, Haller, et al., 2013), low back pain 
(Keosaian et al., 2016), irritable bowel (Evans, 2018), HIV/AIDS (Dunne, 2019), 
high blood pressure (Okonta, 2012) and type 2 diabetes mellitus (Jawardena, 
2018). A review of yoga interventions in 81 studies against exercise control 
groups among adults (Ross, 2010) found that yoga was equal or superior to 
conventional exercise at improving blood glucose, blood lipids, salivary cortisol 
and oxidative stress. 
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The themes emerging from these studies include a renewed body awareness 
for participants (Cramer, Lauche, Haller, et al., 2013; McCall et al., 2013), 
reduced stress (Dunne, 2019; McCall, Thorne, Ward, & Heneghan, 2015), 
improved ability to manage stress (Keosaian et al., 2016), a greater 
acceptance of pain (Cramer, Lauche, Haller, et al., 2013; Keown, 2014) and 
using yoga as a means of pain relief (Keosaian et al., 2016). Participants also 
reported increased perceived control over their health (Cramer, Lauche, 
Haller, et al., 2013; Keosaian et al., 2016; McCall et al., 2015), renewed 
participation in an active life (Cramer, Lauche, Haller, et al., 2013) and the 
social importance of group yoga (McCall et al., 2015). 
Yoga shows promise as a therapeutic intervention, but specifics of the 
relationships between yoga practice and health are still being explored. It is 
thought that asana releases mental and/or emotional tensions by “acting 
somato-physically through the body to the mind” (Saraswati, 2008, p. 11). In 
other words, yoga improves autonomic functions by triggering neurohormonal 
mechanisms and suppressing sympathetic activity. Yoga’s impact on hormone 
regulation (particularly cortisol levels) is thought to be associated with 
decreasing perceived stress, decreasing anxiety, increasing feelings of 
wellbeing  and improving pain management (Sengupta, 2012). Other 
reported hormonal changes include improved serotonin levels impacting on 
erectile dysfunction (Brotto, 2009) and increased melatonin to improve sleep 
quality and sense of wellbeing (Sengupta, 2012).  
The effects of breathing techniques and meditation (combined with the 
physical movements of asanas reduce sympathetic activation) regulate the 
hypothalamic-pituitary-adrenal axis to improve outcomes in mood disorders 
(Kinser, Goehler, & Taylor, 2012) and stress, improve wellbeing (Sengupta, 2012) 
and reduce anxiety (Pascoe, 2015). Breath is “often cited as a powerful tool in 
which relaxation is achieved” (Kishida, 2018, p. 217), which in turn empowers 
individuals in self-management (Pascoe, 2015). It has also been suggested that 
yogic breathing is “found to influence the neurocognitive ability, autonomic 
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and pulmonary function as well as the biochemical activities in the body” 
(Saoji, Raghavendra, & Manjunath, 2019, p. 57).  
De Manincor et al. (2015) goes further in his Delphi study to suggest a consensus 
statement recommending breath regulation as either essential or very 
important for the management of depression and anxiety. However, the exact 
mechanism/s for benefits in mental health are unclear. It is likely that any 
positive outcome may be influenced by a combination of factors, that is, 
asana, pranayama, meditation, mindfulness and spiritual aspects of yoga 
(Field, 2011; Sherman, 2012; Snaith, 2018).  
Meditation, a component of the eight limbs of yoga, has become a popular 
intervention for the prevention and treatment of stress-related diseases and for 
the management of stress that often accompanies serious medical conditions 
(Lane, 2007), particularly anxiety, depression (van Lutterveld, 2017) and post-
traumatic stress (Gallegos, 2017). It has also been demonstrated that 
meditation reduces stress, thereby reducing high blood pressure that is stress 
induced (Okonta, 2012). 
Gallegos et al.’s (2017. p.115) meta-analytic review found “meditation and 
yoga-based approaches yielded small to medium effects on PTSD [post-
traumatic stress disorder] symptom reduction”. The 19 RCTs included 
considered interventions such as mindfulness meditation styles (Mindfulness 
Stress Reduction and Mind-body Bridging) and other styles of meditation, such 
as Sudarshan Kriya Yoga and mantra-based meditation. The studies in this 
analysis focused on trauma-informed yoga, Kripalu, and Kundalini styles which 
are all based on hatha yoga, which places emphasis on breath, physical 
postures, and the connection between the body and mind. It also included 
mindfulness-based stretching and deep breathing. Whilst no appreciable 
differences were found between the intervention styles, yoga and meditation 
were believed to affect the pathology of PTSD by improving somatic 
regulation and body awareness which, according to van der Kolk et al (2014) 
is imperative to emotional regulation. 
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Whilst the mechanisms underlying the use of yoga in pain relief are still unclear, 
Jurisic et al. (2018. p.320) propose that yoga (meditation in particular) “induces 
analgesia through attenuation of the medial pain perception systems”. 
Specific mental strategies are an integral part of meditation, using focused 
attention and open monitoring that “takes into account the wide awareness 
of sensations from the immediate environment” (Jurisic et al., 2018, p. 322), 
which are suggested in increasing a person’s capacity to distract themselves 
and may aid in modulating pain perception in different areas of the brain. 
Teixeira (2008) suggests that the intensity of pain may not be significantly 
different post intervention, however, through the benefits of meditation, 
individuals have greater capacity to cope.   
The extent to which these outcomes are experienced by people with 
disabilities is less well researched. Taking into consideration the many varied 
physical, cognitive and emotional challenges faced by these individuals, the 
addition of a complex intervention such as yoga requires attention from the 
teacher to ensure safety and inclusion.  
1.4 Adapted yoga for people with disability 
Where yoga is offered for people who have a disability or chronic illness, which 
includes modified asana, it is commonly referred to as adapted yoga, 
adaptive yoga or accessible yoga. These terms are used to demonstrate to 
the end user that yoga poses have been modified to be accessible for those 
with cognitive or physical impairments. The practice of adapting yoga for the 
disability population is new in Australia and currently there is no commonly 
agreed term in use. 
 
Yoga, as a holistic practice, can be readily adapted to meet the physical 
limitations of individuals (Garrett et al., 2011; Iyengar, 2014). However, it has 
been suggested that “the complex and varied nature of yoga may better 
serve patients who experience a cluster of symptoms that include 
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psychological distress, fatigue, pain and a compromised health-related quality 
of life” (McCall et al., 2013, p. 16). 
 
Sanford ( 2006) has pioneered an approach that teaches principles integral to 
yoga poses that are accessible to all people, regardless of their level of ability; 
these are breath, rhythm, expansion and grounding. He emphasises these 
principles alongside alignment to maximise the “effortless form of mind-body 
integration” (Sanford, 2006, p. 188) with an awareness of energy in a paralysed 
body. For many people with a disability, there is a sense of disconnection and 
detachment from their body (Ellis-Hill, 2000) that yoga may help to address 
(Garrett et al., 2011).  People with SCI are one group for whom yoga may help 
to address this, however this area remains under-researched.  
 
1.5 Spinal cord injury 
There are four levels in the spine: cervical (C1-C7), thoracic (T1-T12), lumbar 
(L1-L5) and sacral (S1-S5) (including the coccyx). Within the vertebrae (the ring 
of bones which provide structure and protection) is the spinal cord, the major 
conduit for motor and sensory information between the brain and body. The 
segmental levels of the spinal cord correspond to the nerve roots that exit the 
spinal column between each vertebra. There are 31 pairs of spinal nerves: 
eight cervical (C), 12 thoracic (T), five lumber, five sacral and one coccygeal 
(AIHW: Tovell, 2018; World Health Organisation (WHO), 2013).  
 
The cervical spine is the highest part of the spine (including the neck), with the 
sacral segments at the lowest (including sacrum and coccyx). Each of the 
levels controls function of the nerves, limbs and organs in a specific area of the 
body (Marino, 2003). 
 
The symptoms of SCI depend on the extent of damage, but they can include 
loss of sensory or motor control of the lower limbs, trunk and upper limbs, as well 
as loss of autonomic regulation of the body. Impairment to these involuntary 
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body systems can affect breathing, heart rate, blood pressure, temperature 
control, bowel and bladder control, and sexual function (WHO, 2013). 
 
Knowing exactly where in the spinal cord the injury occurs can be helpful in 
predicting what parts of the body might be affected by paralysis and loss of 
function. In general terms, the higher the injury, the more dysfunction a person 
will experience and a more extensive range of impairments as all areas below 
the injury are usually affected. Paralysis from a SCI may be referred to as 
quadriplegia (also known as tetraplegia) and paraplegia. 
 
Quadriplegia is an Injury to the spinal cord at the cervical level resulting in the 
reduction or loss of motor and/or sensory function in the arms as well as in the 
trunk, legs and pelvic organs.(Mayo Foundation for Medical Education and 
Research, 2018; AIHW: Tovell, 2018). If a lesion occurs at C4 or higher, the 
person may have difficulties breathing requiring ventilator assistance due to 
the interference with autonomic control (WHO, 2013). An injury to the thoracic, 
lumbar or sacral levels of the spinal cord may result in a reduction or loss of 
motor and/or sensory functions of the trunk, legs and pelvic organs is known as 
paraplegia (Mayo Foundation for Medical Education and Research, 2018). 
Whether the diagnosis is quadriplegia or paraplegia, commonly all forms of SCI 
can also result in the individual experiencing chronic pain (WHO, 2013). 
 
Within both quadriplegia and paraplegia there is a wide range of variation to 
an individual’s ability to move and feel their body. A person can be referred 
to as either having a complete or incomplete SCI depending on the severity 
of sensory, motor and autonomic loss (WHO, 2013). In a complete SCI there is 
no communication between the brain and the body below the point of injury; 
this includes all sensation and voluntary movement. A person with an 
incomplete injury may have some sensory or motor function below the 
affected area. This can be quite complex where a person may experience 
some movement in a limb or have altered sensations in parts of their body that 
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they may or may not move (Mayo Foundation for Medical Education and 
Research, 2018).  
 
Spinal cord injuries of any kind can result in one or more of the following 
impairments: pain, weakness, fatigue (Jensen, 2007), complications with 
cardiovascular systems, and urinary and bowel difficulties (Sezer, 2015). The 
presence of spasticity is another possible complication (Hagen, 2015). 
Disturbances of the thermoregulatory and gastrointestinal systems are typical 
as well as sexual dysfunction (Hagen, 2015). A potentially life-threatening 
condition known as autonomic dysreflexia can be elicited by a stimulus below 
the level of an injury (Solinsky, 2018). The abrupt symptoms that arise from the 
sympathetic response may seem mild, such as the development of a skin rash 
and headache, however, it can also cause severe hypertension, cerebral 
haemorrhage and death (Hagen, 2015).  
 
Respiratory insufficiency is the number one cause of morbidity and mortality 
following SCI (Vazques, 2013; Zimmer, 2007). Normal breathing mechanics 
plays a role in posture and spinal stabilisation (Bradley, 2014). Spinal cord 
injuries often lead to impairment or restriction of the respiratory system due to 
poor posture and loss of muscle function (Vasques, 2013; Zimmer, 2007). 
Paralysis of the respiratory muscles can lead to respiratory insufficiency, which 
is dependent on the level and completeness of the injury. Whilst the lungs 
themselves are not affected by paralysis, the muscles of the chest, abdomen 
and diaphragm can be (Vasques, 2013).  
 
SCI at any level from C3 to T2 can affect respiratory function (Vasques, 2013) 
due to impaired innervation and can produce less than optimal breathing 
habits. Abnormal breathing, known as thoracic breathing, involves breathing 
from the upper chest as evidenced by greater upper rib cage motion 
compared to the lower rib cage (Bradley, 2014).  
 
  17 
Breathing occurs when the diaphragm moves down and the ribs expand using 
the intercostal muscles, pulling air into the lungs. Air is expelled when the 
diaphragm and ribs relax which pushes the air out of the lungs. Breathing can 
occur if the diaphragm or intercostal muscles are only partially working. The 
higher the level of injury, the greater the impact on breathing (Zimmer, 2007). 
This means for those, whose SCI is above C3 mechanical ventilation would be 
required in order to breathe.   
 
1.5.1 Incidence and prevalence of SCI 
Data on the prevalence of SCI are important for gauging demand for health 
care and social support, however, prevalence data are sparse with unreliable 
global or regional estimates of traumatic or non-traumatic SCI (WHO, 2013). 
Differences in inclusion / exclusion criteria, incomplete case ascertainment or 
lack of reporting about populations at risk (WHO, 2013) complicates accuracy.  
Albeit, the World Health Organisation (WHO) (2013) estimates the global SCI 
incidence of both traumatic SCI (TSCI) and non-traumatic SCI (NTSCI) is 
between 40 to 80 new cases per million population per year. It is estimated 
that 15% of the world’s population is affected by disability, with less than 0.01% 
of this number having a documented SCI (WHO, 2013). Whilst this percentage 
may appear small, it translates to between 250,000 and 500,000 people 
sustaining a SCI per annum (WHO, 2013). 
Only a handful of countries collect national statistics on the prevalence of TSCI, 
namely, Iran, Finland, Norway, Iceland, Canada and Australia. Canada and 
Australia are able to provide data on the prevalence of NTSCI. However, whilst 
Australia is one of the few countries with a national SCI register, known as the 
Australian SCI Register or ASCIR. Tovell (2019) clarifies this is an opt-in national 
register of incident cases of SCI which occur in Australia and overseas to 
Australian residents (providing they are treated in a Spinal Unit in Australia).  
The registration process begins in the Spinal Unit (SU) after the patient is 
stabilised, with some Units using a two-phase registration process (reporting on 
  18 
admission and discharge), whilst others may register and report at the time of 
discharge only. The director at each participating SU is responsible for data 
collection and patient consent arrangements in their unit.  
Several factors further impact on the correct recording of incidences. This 
includes where the injured person:  
• did not consent to be included in the register; 
• was released from hospital without the need for admitted patient 
rehabilitation;  
• was admitted to another rehabilitation unit that does not provide data to 
the ASCIR;  
• died before admission to a specialist SU occurred  (AIHW: Tovell, 2019). 
Another key factor here is the data on children who are admitted to a 
paediatric facility with a SCI. This information is not recorded in Australia as 
those facilities are not SCI specific units.  
For these reasons the exact number of new SCI’s in Australia is unknown. There 
are currently seven acute spinal units and seven rehabilitation SCI units, based 
in public hospitals in Australia which contribute data to ASCIR. Of these, three 
are based in Sydney, and one each in Brisbane, Melbourne, Adelaide and 
Perth. Tovell (2019) states approximately 300–400 TSCI and NTSCI occur in 
Australia each year.  
In the most recent data published for Australia, during 2015-16 253 new cases 
of SCI were reported to the ASCIR (AIHW: Tovell, 2019). Of these cases, 241 
resulted in persisting injury; eight individuals (all over the age of 65) died; three 
had no long-term neurological injury; and one was yet to be discharged at the 
time of the report.   
The neurological level of injury for seven individuals was not known, resulting in 
a revised population of 234 cases. Over half (55%) the injuries were at the C1-
C8 levels, resulting in 129 people having a diagnosis of quadriplegia. The most 
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common level of injury, accounting for one-third, was at C4. Thirty-one percent 
of reported cases had an injury at the thoracic level of the spine (T1-T12), with 
11% at the lumbar segments (L1-L5) and the remaining 1% at the sacral level.  
Table 2 demonstrates the cause of SCI. Overall, males accounted for 80% of 
TSCI reported cases in this period, with the majority being aged between 25 
and 64 years of age (AIHW: Tovell, 2019). This follows the global pattern where 
those who acquire a SCI are more likely to be “young to middle-aged men“ 
(Migliorini, 2011, p. 1014).   
Table 2. Incidence by main causes of TSCI in Australia 2015-2016 (AIHW: Tovell, 2019, p. 22) 
 
 
(a)  Includes falls from unspecified heights.  
(b)  Percentages may not equal 100, due to rounding.  
In comparison to TSCI, there is comparatively little research regarding NTSCI. 
Common causes of NTSCI in Western countries have been identified as 
degenerative disc disease, spinal canal stenosis, tumours, vascular disease 
and inflammatory conditions (New, 2008). Australia has modest reporting of 
NTSCI as these patients are often not treated within designated spinal units. 
Whilst the majority of studies focus on TSCI, McKechnie, Pryor, Fisher and 
Alexander (2019) report that NTSCI in Victoria, Australia, is more common than 
TSCI and is positively correlated with age.  
Internationally, there is an increasing proportion of older individuals sustaining 
SCI compared to a decade ago (WHO, 2013). Current data (AIHW: Tovell, 
Incident % of total 
recorded 
TSCI (b) 
Falls (a) 48% 
Land transport crashes such as motor vehicle accidents, unprotected 
transport users; motor cyclists, cyclists and pedestrians. (Unprotected land 
transport users was the second heights portion of TSCI at 24%) 
39% 
Football (3 of the 4 cases involved “a game of rugby”) 2% 
Water related (diving into shallow water or dumped by a wave) 5% 
Heavy falling objects 2% 
Horse related 1% 
Other and unspecified causes (including assault, struck by an object, lifting 
heavy objects) 
5% 
  20 
2018) suggests a similar pattern of demographic change with the older age 
bracket of 55–64 making up 21% of cases in the Australian SCI register .  
 
 1.5.2 Living with SCI 
SCI has a relatively low incidence but is a very high-cost condition. A SCI 
(particularly from traumatic causes) inflicts a substantial physical, 
psychological and economic burden (AIHW: Tovell, 2018). The resulting 
complex long-term disability affects not only the individual with the injury, but 
the person’s family and society more broadly.  Individual lifetime costs have 
been estimated to be AUD$9.5 million per case of quadriplegia and AUD$5 
million per case of paraplegia (AIHW: Tovell, 2019). “With medical advances 
and the positive trend in survival beyond 12 months, lifetime costs will become 
more significant as people live longer with SCI” (AIHW: Tovell, 2019, p. 10).  
People with SCI encounter many obstacles from both individual and societal  
influences (Levins, 2004). Despite interest and motivation to participate in 
physical activity (such as sport and leisure), Kehn and Kroll (2009) reported 
individuals perceive there is a low return on their effort, a lack of assistance 
and a fear of injury. Society’s negative attitudes (Bickenbach, 2013; Weitzner, 
2011) and the actions of others within communities impact upon participation 
in physical activities as “disability is equated with inability to do things” (Levins, 
2004). Physical activity can be strongly linked to a person’s identity prior to an 
accident (Levins, 2004; Nagata, 2014); injury can “shatter their perception of 
themselves” (Levins, 2004, p. 502). The most common environmental barriers 
are inaccessible facilities (Bickenbach, 2013; Kehn, 2009; Levins, 2004; 
O'Connor, 2014) and logistical issues such as transport (Newitt, 2015).  
In contrast, an enabler of participation can be found in social relationships, 
particularly peer support (Weitzner, 2011). The importance of these 
connections are thought to increase when individuals with a SCI find new 
activities to explore post injury (Lundstrom, 2014). These relationships can assist 
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with adjustment, offering understanding and support from a person who has 
had a similar experience (McMillen, 2003).   
1.5.3 Secondary health conditions  
Whilst it is acknowledged that SCI itself can have an effect on participation in 
life roles and activities, the impact of a secondary health condition significantly 
increases this effect (van Diemen, 2017). Acute and long-term secondary 
health complications are common in persons with a SCI and these further 
impact negatively on functional independence and quality of life (Sezer, 
2015). 
In addition to the more immediate and obvious neurologic impact on motor, 
sensory, and autonomic functions, individuals are at higher risk of developing 
complications and secondary health conditions directly or indirectly 
influenced by the presence of impairment (Rivers, 2018). Secondary health 
conditions are highly variable, with individuals typically having more than one 
condition occurring concurrently, often leading to further functional limitations 
in addition to those imposed by the SCI. Respiratory infection, spasticity, pain, 
urinary tract infections and pressure injuries are common amongst the SCI 
population (Piatt, 2016).  
Pain may lead to the avoidance of, and withdrawal from, participation in daily 
activities (Muller, 2017). For some this may lead to further complications relating 
to their mental health, such as depression, and an exacerbation of pain 
(Muller, 2017). Muller goes on to suggest the ways in which pain restricts 
participation in daily activities “seem to have a much greater negative 
influence on depression than on pain intensity alone” (Muller, 2017.p489 ).  
Psychological disorders and chronic pain are likely to impact on participation 
in everyday life tasks (Muller, 2017; Sezer, 2015). Depression is common in 
persons who have a SCI, with a prevalence of up to 30% of individuals 
experiencing symptoms during their inpatient admission. This has been linked 
to health complications, decreased independence in self-care and lower 
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quality of life (Hartoonian, 2014). Associations have also been found between 
multiple secondary health conditions and decreased quality of life (Rivers, 
2018). 
Quality of life is multi-dimensional and has been defined as “an overall general 
wellbeing that comprises objective descriptors and subjective evaluations of 
physical, material, social, and emotional wellbeing together with the extent of 
personal development and purposeful activity, all weighted by a personal set 
of values“ (Felce, 1995, p. 62). Whilst importance is placed on physical activity 
to maintain general health (Galea, 2012), the positive relationship this has with 
subjective wellbeing  should be considered (Martin Ginis, 2010). Wellbeing 
encompasses an assortment of categories such as life satisfaction, health and 
physical functioning. However, these are closely linked to an individual’s sense 
of accomplishment, their mastery of a physical activity and the relationship 
these individuals have with self-worth, self-efficacy and personal control 
(Daniel, 2005; Martin Ginis, 2010).  
Quality of life for people with SCI has been shown to be below that of the 
general population in most domains (Migliorini, 2011; Westgren, 1998). 
Secondary health conditions such as neurogenic pain, spasticity, and 
neurogenic bowel and bladder problems have been associated with lower 
quality of life scores (Westgren, 1998). 
Yoga has been shown to have many benefits for the general public. Yoga is 
also known to be modifiable and to allow accessibility for individuals with a 
wider range of abilities.  Evidence suggests there is potential for yoga to be 
used in the treatment of several health conditions  (McCall, 2013), including 
SCI. However, there is a paucity of information on yoga outcomes for people 
living with a SCI and how adaptive yoga is used in this population.  
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1.6 Purpose, research question and aim for the study 
This study asks: What elements of the adapted yoga program described in this 
thesis for people with SCI work, for whom, in what respects, to what extent, in 
what contexts, and how?  
 
Yoga as a complex intervention includes, to varying degrees, components of 
physical movement, mind-body exercises and philosophical teachings. 
Current research emphasizes the physical and psychological outcomes of 
practice, with little consideration of how these come about. The significance 
of this study is that it seeks to generate a greater understanding of the decisions 
made by participants in an adapted yoga class which create underlying 
mechanisms and relationships from the perspectives of participants.  
 
This exploratory evaluation, based on realist evaluation, aims to develop and 
postulate transferable, middle-range theories about which mechanisms 
create what types of outcomes, under what conditions (Pawson & Tilley, 1997; 
Pawson & Tilley, 2004).  It is the first known study of yoga following SCI using this 
framework.  
 
1.7 Structure of thesis 
This first chapter introduced the study, whilst the remaining five chapters 
include a review of the literature, outline of the adapted yoga program and 
initial rough program theory, methodology, findings and discussion.   
Chapter 2 explains the design, conduct and results of an integrative review of 
the literature performed to determine the effects of yoga intervention in adults 
with diagnosed non-degenerative neurological conditions, namely SCI, 
traumatic brain injury and stroke. It presents the state of current knowledge 
and contributes to theory development for the adapted yoga program.  
Chapter 3 introduces the adapted yoga program for people with a SCI and 
explains the IRPT for that program, providing the framework for investigation.  
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Chapter 4 (Methodology) outlines the reasoning why an exploratory study 
using realist evaluation was chosen and describes the methods used to collect 
the data and the approach to subsequent interpretation.  
 
Chapter 5 (Findings) establishes the connections between the patterns that 
emerged from interpretation of the data and the development of the context, 
mechanism, outcome configuration which underpin realist evaluation.  
Chapter 6 (Discussion and Conclusion) summarises the thesis and its 
contribution to knowledge in the field of yoga for people with SCI. The final 
discussion addresses methodological strengths and limitations of using realist 
evaluation and provides recommendations on how to improve the reporting 
and conduct of yoga trials for health care and implications for practice.  
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Chapter 2 
Integrative review of literature   
 
Although research into yoga has been conducted over many years, there has 
been some acceleration in research over the past decade. Of interest to this 
study is the evidence and outcomes of yoga for those with acquired 
disabilities, in particular SCI.  
 
Guidelines for writing an integrative literature review provided by Torraco 
(2016) have been used to guide this review. This includes reporting on the need 
and purpose of the review, definition of the topic, research methods, critical 
analysis, synthesis (using logic and conceptual reasoning), and implications for 
further research. According to Torraco (2016, p.66) the critical analysis “should 
entail a thorough and systematic analysis of the literature’s strengths, 
deficiencies, omissions, inaccuracies, and any contradictions about the topic 
that appear”. This sets the stage for the synthesis which considers new 
knowledge on the topic. The basis for arguments and explanations are found 
in the logic and conceptual reasoning which provides a deeper dialogue on 
existing ideas about yoga following SCI, traumatic brain injury (TBI) and stroke.  
 
2.1 Need and purpose 
The need for a review of literature about yoga and disability was evident from 
the recent growth of studies in this area. From a healthcare perspective, 
explanation of the specifics of a yoga practice and its effects are still in the 
early stages of investigation (Immink, Hillier, & Petkov, 2014; McCall, 2013). 
There is a scarcity of literature on yoga and SCI and it is for this reason that a 
broader review was undertaken to inform this study.  This review appraises the 
research literature about the participation of people who have SCI, TBI or 
stroke in yoga. The impact of yoga on a person who experiences TBI or stroke 
may be relevant to those with SCI, considering all are adjusting to new 
boundaries within the context of their individual injury.  
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2.2 Definition of the topic 
These three neurological conditions (SCI, TBI and stroke) can give rise to 
permanent and interacting symptoms which affect an individual’s physical, 
cognitive and psychological wellbeing. Important similarities between these 
diagnoses include the sudden and often catastrophic effect on a person’s life. 
These conditions, whilst generally non-degenerative in nature, carry high costs 
and require extensive rehabilitation (Dewey, 2003; Ma, 2014; WHO, 2013). 
 
The primary aim of this review was to evaluate the outcomes of any style of 
yoga intervention for individuals with a diagnosis of SCI, TBI or stroke. Of most 
importance to this study was understanding the structure and delivery of yoga 
programs for people with a disability, and identification of any mechanisms 
and contexts relating to identified outcomes. For this review, the term yoga 
included any style of yoga used as a stand-alone practice and consisting of a 
combination of asana with either pranayama, meditation and/or philosophy.  
 
2.3 Methods 
2.3.1 Search strategy 
A systematic search of major biomedical and complementary medicine 
databases was conducted to identify research studies about people with SCI, 
TBI or stroke participating in yoga. ProQuest Central, Embase, Ovid Medline, 
Nursing@Ovid, Ahmed, Cochrane Review and CINAHL were searched in 
August 2018 and again in April 2019. 
 
A systematic search strategy was formulated to locate articles published from 
2004 to April 2019, using subject headings and the following search terms: 
‘yoga’, ‘disability’, ‘brain injury’, ‘head injury’, ‘traumatic brain injury’, ‘spinal 
cord injury’, ‘stroke’ and ‘cerebral vascular accident’. Truncations were used 
to include plurals, for example, ‘injur*’, which would cover both injury and 
injuries in the search string.  Following this, the key search terms were combined 
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using yoga and disability* OR brain injur* OR head injur* OR traumatic brain 
injur* OR spinal cord injur* OR stroke OR cerebral vascular accident.  
 
Search limitations included research studies published from 2004 onwards in 
the English language involving adults 18 years and over with a SCI, TBI or stroke 
who practised yoga. Any studies which listed a different diagnosis or reported 
only on the management of a specific symptom were excluded. Posters and 
conference abstracts published in scientific journals were included. Systematic 
reviews were also included in the search to assist in the identification of any 
studies missed in the search strategy. Publications were excluded if an 
intervention was deemed to be something other than yoga or if the authors 
had not “stated that their intervention was conceptualized, designed, 
administered and/or interpreted within the framework of yoga” (Silveira & 
Smart, 2019, p. 7). Examples of this include stand-alone practices of relaxation, 
tai chi or mindfulness.  
 
2.3.2 Search outcome 
The search strategy generated 1522 results. A further eight were identified 
following review of reference lists. Preferred Reporting Items for Systematic 
Review and Meta-Analyses (PRISMA) guidelines were used to report the review 
process (Figure 1). Of the 1530, 317 duplicates were removed. A further 1151 
records were discarded and determined ineligible following review of titles 
and abstracts. The appraisal of 62 full text records resulted in the exclusion of 
a further 42 papers which included duplicate papers of an already included 
study (n = 4), others where the intervention was either not yoga, not a peer 
reviewed journal or participants did not have SCI, TBI or stroke (n = 31), one 
paper where the client was being concurrently treated in an active 
physiotherapy program (n=1) and systematic reviews (n = 6). The identified 
systematic reviews were on the stroke population and the original articles were 
already included in the search. This resulted in 20 papers meeting the inclusion 
criteria.   
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Figure 1. PRISMA diagram 
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2.4 Data extraction  
The initial search and selection of papers were performed by the author based 
on a skim read of abstracts. Following this, the author and one academic 
supervisor met to screen all titles and abstracts against inclusion criteria. All 
differences of opinion led to full-text retrieval and review as part of the second 
round. The review was undertaken independently by the two reviewers who 
then met to discriminate carefully amongst the identified papers to ensure 
retaining and discarding of the literature was relevant to outlined criteria 
(Torraco, 2016). The final selection of eligible articles was resolved by consensus 
with all remaining articles included in the data synthesis regardless of the 
methodological rigor. 
 
2.5 Critical analysis 
The selected 20 studies were assessed using the Critical Appraisal Skills 
Programme (CASP) for Randomised Controlled Trials, Qualitative Research, 
Case Control Studies’ (CASP, 2018), ten question appraisal tool and McMasters 
Critical Review forms for both quantitative and qualitative studies (Law, 1998; 
Letts, 2007). This was to determine the rigour of the methodology and the 
methods used within those studies, their results (and the validity of those results) 
and their relevance for the current study.  
 
There were methodological concerns with the majority of papers which raise 
concerns regarding the results. For example, the selection of an appropriate 
outcome measure is a critical step in designing valid and useful outcome 
studies, where consideration of issues far beyond the usual questions of 
reliability and validity need to be addressed. “The usefulness of the study as a 
contribution to clinical knowledge hinges on the adequacy of the measure for 
this purpose” (Coster, 2013, p. 162). Critical appraisal of the included papers 
raised many questions. For example, was the measure chosen, such as the 
Berg Balance Scale, sensitive to the degree of change expected from the 
intervention? Were baseline scores of participants too high to detect change? 
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Does the chosen measure such as the PEG (Pain, Enjoyment and General 
Activity) capture the sensitivities of pain that was expected to be influenced 
by the intervention?  
There was additionally a lack of clarity regarding data completeness; these 
relate to the number of participants who did not complete the yoga program 
as outlined (Bastille & Gill-Body, 2004) and the inability to collect data from 
those who could not complete baseline assessments (Immink et al., 2014). 
Furthermore, there was a lack of methodological detail provided to describe 
the components of yoga programs, the specifics of the intervention and the 
design of study itself. One example is the potential source of bias with two 
different intervention groups referred to as yoga and yoga plus in the one study 
(Schmid et al., 2012), in which results are discussed without distinction between 
them. Without this information, studies cannot be repeated, and study results 
cannot be synthesised. “Research repeatability through transparent 
description of study design and methodology is paramount to ensuring 
reliability of study findings” (Haddaway & Verhoeven, 2015, p. 4451).  
Last, but by no means of less importance, were the sample sizes in the studies 
reported in the included papers. The small sample sizes across all studies 
possibly reduces the power of the studies and increases the chances of a 
Type II error, which can render the study results meaningless. Another 
conceivable source of bias is the large proportion of males in most studies, 
given that it is more common for females to practise yoga. Bearing this point 
in mind, it is likely researchers were constrained to these samples for logistical 
reasons (i.e. the availability of persons with that specific diagnosis who were 
willing to practice yoga and the higher number of men experiencing a SCI, 
TBI or stroke) and as a result settled for less conclusive results. The main 
problem with small studies being the interpretation of results, in particular 
confidence intervals and p-values (Hacksaw, 2008). The main problem with 
small sample sizes is that a study may have insufficient power to identify that a 
no difference finding is actually true. A Type II error occurs when the sample 
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size is too small to identify a significant difference for a given effect size and 
confidence level (Fisher & Fethney, 2016). 
Nevertheless, an important quandry following critical analysis of the included 
papers, is ‘how and why’ yoga impacts on the individuals within these studies. 
Understanding of the mechanisms which triggered any outcomes, and the 
contexts in which mechanisms operate will be a focus throughout this chapter 
and the remaining chapters of this thesis.  
2.6 Findings 
The 20 papers, which met the inclusion criteria were published from 2004 to 
2019. They included reports about yoga for people with SCI (n=3), TBI (n=4) and 
stroke (n=13). It is noted that the 12 stroke papers reported on the results of ten 
studies. The majority of the 20 papers (n=13, 65%) were from the USA, followed 
by Canada (n=3, 15%), Australia (n=2, 10%) and New Zealand (n=1, 5%). One 
is of unknown origin. Table 3 provides a description of papers, the components 
of yoga included in each study and the outcome measures used to determine 
the effect of yoga on physical, cognitive and/or psychological wellbeing. 
Importantly, Table 3 also reports on the sufficiency of reported program details 
for replication of each study.  
 
2.6.1 Types of research / methodologies used 
A variety of methodologies were identified in each diagnostic group and are 
outlined in Table 3. These methodologies ranged from: qualitative pilot study 
(methodologies not clarified), mixed methods, RCT, single case studies, 
qualitative focus group, pre-post-test design, phenomenological qualitative, 
three pilot studies and one unknown.  
 
Twelve papers within the stroke population reported on ten separate studies, 
as explained in Table 3. For example, Garrett et al.’s (2011) qualitative study 
was linked to the RCT by Immink et al. (2014). Poster presentations by Miller et 
al. (2011) and Schmid et al. (2011) appear to study the same eight participants 
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who were veterans living with a stroke. Similarly, two papers (Schmid et al., 
2014; Schmid et al., 2012) were seemingly published about the same study of 
47 individuals with a chronic stroke diagnosis. 
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Table 3. Summary of included papers 
Yoga and SCI 
REFERENCE & 
COUNTRY 
DESIGN OUTCOME MEASURES FOR 
PHYSICAL, COGNITIVE & 
PSYCHOLOGICAL OUTCOMES  
YOGA STYLE 
& TEACHER 
SAMPLE & AGE INTERVENTION 
RATE 
COMPONENTS OF YOGA RESOURCES 
Curtis et al.   
(2015) 
 
Canada 
Pilot - 
Mixed 
method 
Physical:  Brief Pain Inventory, Pain 
Catastrophizing Scale, Fatigue 
Severity Scale, General Self 
Efficacy Scale  
Psychological: Positive affect and 
negative affect scale, Toronto 
Mindfulness Scale, Cognitive and 
Affective Mindfulness Scale, 
Revised Yoga Satisfaction Scale, 
Semi structured interviews 
 
Hatha, 
Iyengar and 
Vinyasa 
 
Teacher – 
certified 
yoga 
teacher 500+ 
hours 
N = 11 
(1 male, 10) 
female) 
 
Dropouts – 1 prior 
to classes starting. 
5 not meeting 
required number 
of sessions.  
 
Inpatient and 
community 
 
Age: 47.9 – 54.75 
yrs. 
 
8 weeks  
1 x week 
45 – 60 minutes  
 
 
 
Asana (seated) (sequences consisted 
of preparatory arm work, gentle twists 
and neck stretches. thoracic 
extensions. Repetition was emphasized 
alongside a strong focus on lifting the 
chest, centring the head over the 
spine. Modified.): 20 – 30 min 
Pranayama (breath awareness and 
movement coordination) 
Meditation (mindfulness) 10 – 15 min 
Philosophy (mindful check in) 
 
Class type: 
Unknown  
Venue: 
Rehabilitation 
Centre  
Assistant:  Yes 
Props: No  
Class size: 
Unknown  
 
Program details sufficient to allow 
replication: No 
Curtis, et al. 
(2017)  
 
Canada 
RCT Physical: Brief Pain inventory, Pain 
catastrophizing scale 
Psychological: General Self 
efficacy Scale, Posttraumatic 
Growth Inventory, Connor 
Davidson Resilience Scale, Self-
Compassions scale, Five Facet 
Mindfulness Questionnaire, 
Acceptance and Action 
Questionnaire, Hospital Anxiety and 
Depression Scale. 
Iyengar 
 
Teacher – 2 
teachers with 
advanced 
level Iyengar 
training with 
therapeutic 
qualification 
 
N = 22 
(Gender unknown)  
 
Drop outs – 4 
 
Age: Mean 44.6 
yrs. 
6 weeks 
2 x week 
60 minutes 
Asana (seated) (sequences consisted 
of preparatory arm work, gentle twists 
and neck stretches. thoracic 
extensions. Repetition was emphasized 
alongside a strong focus on lifting the 
chest, centring the head over the 
spine): 20 – 30 min 
Pranayama (breath awareness and 
movement coordination 
Meditation (mindfulness): 10 – 15 min 
Philosophy (based on Patanjali’s’ 
sutras) 
Class type: 
Group sessions 
Venue: 
Rehabilitation 
Centre 
Assistant:  Yes 
Props: blankets, 
table 
Class size: 
Unknown  
Program details sufficient to allow 
replication: No. However, a table of 
philosophy concepts included.  
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Yoga and SCI 
REFERENCE DESIGN OUTCOME MEASURES FOR 
PHYSICAL, COGNITIVE & 
PSYCHOLOGICAL OUTCOMES 
YOGA STYLE & 
TEACHER 
SAMPLE & AGE INTERVENTION 
RATE 
COMPONENTS OF YOGA RESOURCES 
O’Connor, S. 
(2014) 
 
New Zealand 
Qualitative 
Pilot Study 
No formal outcome measures 
identified, however reported on: 
confidence, predicted and actual 
difficulties participating, breathing 
/ respiratory function, flexibility, I 
posture, emotional well-being, 
social inclusion, pain and sleep. 
 
Not stated 
 
Teacher - 
unknown 
N = 8 
(Gender 
unknown) 
 
Dropouts 
unknown 
 
Age: unknown 
4 weeks 
1 x week 
60 minutes  
 
Asana (no information) 
 
 
 
 
Class type: 
Unknown  
Venue: Unknown  
Assistant: Yes 
Props: unknown 
Class size: 
Unknown  Program details sufficient to allow 
replication: No 
 
Yoga and TBI 
REFERENCE DESIGN OUTCOME MEASURES FOR 
PHYSICAL, COGNITIVE & 
PSYCHOLOGICAL OUTCOMES  
YOGA STYLE & 
TEACHER 
SAMPLE & AGE INTERVENTION 
RATE 
COMPONENTS OF YOGA RESOURCES 
Donnelly et 
al. (2017) 
 
USA 
Pre-Post 
Study  
 
 
Psychological: Quality of life after 
brain injury instrument, online 
survey 
LoveYourBrain 
 
Teacher – 4 
certified yoga 
teachers 
N=31 
(11 male, 20 
female) 
 
Dropouts 
unknown 
 
Age: 23 – 72 yrs. 
8 weeks 
2 x week 
60 minutes 
 
Asana (modified) (simple, slow and 
repeated poses and sequences) 
Pranayama (sitting or supine, no 
information) 
Meditation (no information) 
Philosophy (acceptance, positive 
thinking, resilience) 
 
Class type: 
Group 
Venue: Wellness 
Centre 
Assistants: 
Unknown 
Props: chairs and 
blocks 
Class size: 
Unknown  Program details sufficient to allow 
replication: No 
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Yoga and TBI 
REFERENCE DESIGN OUTCOME MEASURES FOR 
PHYSICAL, COGNITIVE & 
PSYCHOLOGICAL OUTCOMES 
YOGA STYLE & 
TEACHER 
SAMPLE & AGE INTERVENTION 
RATE 
COMPONENTS OF YOGA RESOURCES 
Donnelly et 
al. (2019)  
 
USA 
Qualitative Semi structured phone interview LoveYourBrain 
 
 
Teacher - 
Certified yoga 
teachers 
N= 16 
(2 male, 14 
female) 
 
Dropouts 
unknown 
 
Age: <70 yrs.. 
6 x weeks 
1 x week  
90 minutes 
Asana (minimal use of inversion, 
emphasis on slow, simple and 
repeated movement): 45 minutes 
Pranayama (equal belly breathing, 
ujjayi breath, three-part breath): 10 min 
Meditation (Mindfulness, progressive 
muscles relaxation, visualisation, loving-
kindness): 15 minutes 
Philosophy (psychoeducation): 20 min 
Class type: 
Group 
Venue: Wellness 
Centre 
Assistants: 
Unknown 
Props: chairs and 
blocks 
Class size: 7 – 13 
Program details sufficient to allow 
replication: No 
 
Matsumoto, 
M.E. & 
Galang, G. 
(2014) 
 
Unknown 
Case Study 
 
Physical: Modified Ashworth Scale, 
range of motion. 
Iyengar 
 
Teacher - 
unknown 
N = 1  
(1 male) 
 
No dropout 
 
Age: 22 yrs. 
No program 
outline - unknown 
 
Asana (no information) 
 
Class type: 1:1 
Venue: Unknown  
Assistant: 
unknown 
Props: unknown 
Class size: one 
 
Program details sufficient to allow 
replication: No 
 
Silverthorne 
C., Khalsa S., 
Gueth R., 
DeAvilla N. 
(2012) 
 
USA 
Pilot Study – 
Self-
selected 
Physical: Breath holding, breath 
counting (inhaling and exhaling), 
holding a tone, heart rate. 
Psychological: SF-36 Physical and 
Mental Health Summary  
Not stated 
 
Teacher - 
unknown 
N = 10 
(6 male, 4 
female) 
 
Dropouts – 2 
(control group) 
 
Age: >21 yrs. 
 
36 weeks (over 40 
weeks) 
1 x week 
30 minutes  
Asana (seated / chair) (sun salutations, 
trunk twists, modified side stretches 
and forward bends). 
Pranayama (repeated contraction 
and release of diaphragm, metered 
breathing,  
Meditation (chanting) 
Class type: 
Unknown  
Venue: Unknown 
Assistant: 
unknown  
Props: chair 
Class size: 
Unknown  
 
Program details sufficient to allow 
replication: No 
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Yoga and TBI 
REFERENCE DESIGN OUTCOME MEASURES FOR 
PHYSICAL, COGNITIVE & 
PSYCHOLOGICAL OUTCOMES 
YOGA STYLE & 
TEACHER 
SAMPLE & AGE INTERVENTION 
RATE 
COMPONENTS OF YOGA RESOURCES 
Schmid et al. 
(2016) 
 
USA 
Mixed 
method 
case study 
Physical: Berg balance scale, 
Activities Balance Confidence 
Scale, Pain intensity scale PEG, 
range of movement, chair to stand 
test, six min walk test, 10 metre walk 
test. 
Psychological / Quality of life: 1:1 
semi structured interview. 
Therapeutic 
 
Teacher- 
certified yoga 
therapist 
N= 3 
(1 male, 2 
female) 
 
Dropouts – 0 
 
Age: 42 - 48yrs. 
8 weeks  
2 x week 
60 minutes 
 
Phone call 
reminder prior to 
each class 
 
 
Asana (seated, standing and floor-
based poses) (eye movements, head, 
neck and torso movements into 
rotation, lateral bends and twists, 
emphasis on flexion and extension 
movements of the spine) 
Pranayama (no information) 
Meditation (guided meditation, 
progressive muscle relaxation in 
supine): 10 minutes 
 
Class type: 1:1 
session 
Venue: Unknown  
Assistant: 
unknown  
Props: block, 
strap, mat, eye 
pillow 
Class size: 
Unknown  
 
Program details sufficient to allow 
replication: Yes 
Yoga and Stroke 
REFERENCE DESIGN OUTCOME MEASURES FOR 
PHYSICAL, COGNITIVE & 
PSYCHOLOGICAL OUTCOMES 
YOGA STYLE & 
TEACHER 
SAMPLE & AGE INTERVENTION 
RATE 
COMPONENTS OF YOGA RESOURCES 
Bastille, J.V. & 
Gill-body, 
K.M.  
(2004) 
 
USA 
Single Case 
Study 
Physical: Timed movement battery, 
Berg Balance Scale. 
Quality of life: Stroke Impact Scale  
Yoga therapy 
 
Teacher – 
Yoga therapy 
certified and 
PT 
n = 4 
(1 male, 3 
female) 
 
Dropouts 
unknown 
 
Age: 49 – 71yrs. 
8 weeks  
2 x week 
90-minutes 
 
Daily homework 
expectation of 
asana, 
pranayama and 
meditation. 
 
Asana (Themed. Warm up, standing, 
seated, supine) 
Pranayama (diaphragmatic breathing, 
ujjayi breathing, nadi shodhana) 
Meditation (silent seated, focus on 
sound of breath): 10 – 20 minutes 
 
Class type: 
Single classes 
Venue: 
participant’s 
home 
Assistant: Yes 
Props Chair 
Class size: one 
 
 Program details sufficient to allow 
replication: No 
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Yoga and Stroke 
Garrett R., 
Immink M.A., 
Hillier S. 
(2011) 
 
2 papers on 
one study. 
See Immink 
et al. (2014) 
 
Australia 
Preliminary 
qualitative 
study  
Semi structured interview Yoga therapy 
 
Teacher – 2 
accredited 
yoga teachers 
Yoga n = 10 
(4 male, 5 
female) 
 
Control n = 12 
 
Dropouts – 1 
 
Age: 32 – 85 yrs. 
10 weeks  
1 x week 
90 minutes  
 
Daily home 
practice. Guide 
book and audio 
tools provided 
Asana (modified) (based on Saraswati, 
(2008) Ed., motor imagery): 30 minutes 
Pranayama (based on Saraswati 
(2008), no detailed information) 
Meditation (yoga Nidra based on 
Saraswati (2009) [seated or supine], 
relaxation, awareness of body 
sensations & breath, mentally 
repeating self-chosen positive 
statement or personal goal): 20 – 30 
minutes 
Philosophy (concepts of yoga and 
focused theme – no specific 
information) 
Class type: 
Group  
Venue: Unknown  
Assistants: Yes 
Props: unknown 
Class size: 
Unknown  
Program details sufficient to allow 
replication: No 
 
Immink M.A., 
Hillier, S., 
Petkov, J. 
(2014) 
 
2 papers on 
one study. 
See Garrett 
et al. (2011) 
 
Australia 
RCT Physical: 9-hole peg test, Motor 
Assessment Scale, Berg Balance 
Scale, two-minute walk test. 
Psychological:  Geriatric 
Depression scale, State Trait Anxiety 
Inventory,  
Quality of Life: Stroke impact scale  
Hatha / 
Satyananda 
 
Teacher – 2 
qualified yoga 
teachers with 
experience in 
special needs 
N= 22 
 
Yoga n = 11 
(6 male, 5 
female) 
 
Control n = 11 
 
Dropouts – 2  
 
Age: 24 -91 yrs. 
 
10 weeks  
1 x week 
90 minutes 
 
40 min daily home 
practice 
encouraged, 
guide book and 
audio tools 
provided 
 
Asana (seated) (based on Saraswati, 
(2008) mental imagery): 30 min 
Pranayama (based on Saraswati 
(2008), breath & movement, natural 
breath, abdominal breathing thoracic 
full yogic breath, mental nadi 
shodhana): 10 – 12 min 
Meditation (yoga Nidra based on 
Saraswati (2009) [seated or supine], 
relaxation, awareness of body 
sensations & breath, mentally 
repeating self-chosen positive 
statement): 20 – 30 min 
Philosophy (concepts of yoga and 
focused theme – no specific 
information): 10 min 
Class type: 
Group  
Venue: 
Recreation room 
of University 
Assistant: Yes 
Props: chair 
Class size: 
Unknown 
Program details sufficient to allow 
replication: Yes 
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Yoga and Stroke 
REFERENCE DESIGN OUTCOME MEASURES FOR 
PHYSICAL, COGNITIVE & 
PSYCHOLOGICAL OUTCOMES FOR 
STROKE 
YOGA STYLE & 
TEACHER 
SAMPLE & AGE INTERVENTION 
RATE 
COMPONENTS OF YOGA RESOURCES 
Lynton, H., 
Kligler, B. & 
Shiflett, S. 
(2007) 
 
USA 
Pilot  Physical: O’Connor Tweezer 
Dexterity Test, Boston Diagnostic 
Aphasia Exam 
Psychological / Quality of life: SF36 
Kundalini 
 
Teacher – 
certified yoga 
teacher 
N = 3 
(2 male, 1 
female) 
 
Dropouts – 0 
 
Age: 63 -75 yrs. 
12 weeks  
2 x week 
90 minutes  
 
Asana (same poses repeated each 
session, no information)  
Meditation (spoken mantra; Sat Kriya 
and Gaitri Mantra): 11 minutes. 
Class type: 
Unknown 
Venue: Unknown  
Assistants: 
unknown 
Props: unknown 
Class size: 
Unknown 
Program details sufficient to allow 
replication: No 
 
Miller K., 
Dierks T., Van 
Puymbroeck 
M., Schalk N. 
(2011)  
 
*2 papers on 
one study. 
See Schmid 
et al. (2011) 
Poster 
 
USA 
Prospective 
pilot  
Physical: PEG, range of movement, 
ROM (neck and hip AROM and 
PROM), arm curl test, chair to stand 
test, six-minute walk test and 
modified 2min step test 
Therapeutic 
 
Teacher - 
unknown 
N = 15 
(15 male) 
 
Dropouts 
unknown 
 
Age: Unknown 
8 weeks  
2 x week 
Class time 
unknown 
Asana (seated standing and supine – 
no information) 
 
Class type: 
Group  
Venue: Research 
lab 
Assistants: 
unknown 
Props: unknown  
Class size: 
Unknown 
Program details sufficient to allow 
replication: No 
 
Miller et al. 
(2013)  
 
USA 
Secondary 
data from 
RCT Pilot 
Physical: ten metre walk test, six-
minute walk tests spatiotemporal 
step parameter symmetry  
Therapeutic 
 
Teacher - 
unknown 
N = 9  
(Gender 
unknown) 
 
Dropouts – 
unknown 
 
Age: > 18yrs. 
12 weeks  
2 x week 
Class time 
unknown 
 
Asana (no information) 
Pranayama (no information) 
Meditation (no information)  
Class type: 
Group  
Venue: University 
research lab 
Assistants: 
unknown 
Props: unknown 
Class size: 
Unknown 
Program details sufficient to allow 
replication: No 
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Yoga and Stroke 
REFERENCE DESIGN OUTCOME MEASURES FOR 
PHYSICAL, COGNITIVE & 
PSYCHOLOGICAL OUTCOMES FOR 
STROKE 
YOGA STYLE & 
TEACHER 
SAMPLE & AGE INTERVENTION 
RATE 
COMPONENTS OF YOGA RESOURCES 
Schmid et al.  
A (2011) 
 
*2 papers on 
one study. 
See Miller et 
al. (2011) 
Poster 
 
USA 
Prospective 
Pilot Study 
Psychological / Quality of life: 
Stroke Specific Quality of Life 
Scale, ICF measure of 
participations and Activity 
(IMPACT)  
 
Therapeutic 
 
Teacher – yoga 
therapist 
N = 15 
(15 male) 
 
Dropouts – 
unknown 
 
Age: unknown 
8 weeks  
2 x week 
Class time 
unknown 
Asana (modified seated, standing 
and floor yoga postures – no 
information) 
Pranayama (no information) 
 
Class type: Group  
Venue: Research 
lab 
Assistants: 
unknown 
Props: unknown 
Class size: 
Unknown Program details sufficient to allow 
replication: No 
 
Schmid et al.  
(2012)  
 
*2 papers on 
one study. 
See Schmid 
et al. (2014)  
 
USA 
RCT Physical: Berg balance scale, 
Activities-specific Balance 
Confidence Scale, Fear of Falling  
Quality of life: Stroke Specific 
Quality of Life Scale  
 
  
Yoga Therapy 
 
Teacher – registered 
yoga therapist 
N= 47  
(47 male) 
 
Yoga (n=19) & 
Yoga Plus (n =37) 
 
Dropouts – 8 
 
Age: Mean 
63.1yrs.  
 
8 weeks  
2 x week 
60 minutes  
 
Yoga Plus 
group 
received 
relaxation 
recording  
Asana (seated, standing, floor / 
table; upper limb movement, spinal 
extension, flexion, lateral flexion and 
rotation): 30 - 40 minutes 
Pranayama (2:1, extended exhale) 
Meditation (no information)  
Class type: Group 
Venue: Unknown 
Assistant: unknown  
Props: mat, table, 
bolster, block & 
strap 
Class size: 
Unknown 
Program details sufficient to allow 
replication: Yes 
Schmid al.  
(2014) * 
 
*2 papers on 
one study. 
See Schmid 
et al. (2012)  
 
USA 
Secondary 
data from 
RCT 
Physical: PEG, range of 
movement, ROM (neck and hip 
AROM and PROM), arm curl test, 
chair to stand test, six-minute 
walk test and modified 2min step 
test 
 
 
Therapeutic 
 
Teacher – registered 
yoga therapist 
N = 47  
(47 male) 
 
Yoga n = 37 
Control n = 10 
 
Dropouts 
unknown 
 
Age: Mean 
63.1yrs. 
8 weeks  
2 x week 
60 minutes  
Asana (seated, standing, floor / 
table; upper limb movement, spinal 
extension, flexion, lateral flexion and 
rotation) 
Pranayama (nadi shodhana, 2:1, 
extended exhale) 
Meditation (Yoga Nidra, body 
mapping) 
Class: Group 
Venue: Unknown 
Assistants: 
unknown  
Props: unknown 
Class size: 
maximum 10 
 
Program details sufficient to allow 
replication: Yes 
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Yoga and Stroke 
REFERENCE DESIGN OUTCOME MEASURES FOR 
PHYSICAL, COGNITIVE & 
PSYCHOLOGICAL OUTCOMES FOR 
STROKE 
YOGA STYLE & 
TEACHER 
SAMPLE & AGE INTERVENTION 
RATE 
COMPONENTS OF YOGA RESOURCES 
Schmid et al. 
(2011)  
 
USA 
Mixed 
Method 
Physical:  Berg Balance Scale, 
Fullerton Advanced Balance, 
seated 2 min step test 
Therapeutic 
 
Teacher – certified 
yoga therapist 
N = 25 
(25 male) 
 
Dropouts – 21 
 
Age: Average 64 
yrs. 
 
8 weeks  
2 x week 
60 minutes 
 
Asana (bilateral movement, no 
information)  
Pranayama (exaggerated deep 
breathing)  
Meditation (no information) 
 
Class type: 
Unknown 
Venue: Unknown 
Assistants: 
unknown 
Props: unknown 
Class size: 
Unknown 
Program details sufficient to allow 
replication: No 
 
Van 
Puymbroeck, 
et al.  
(2014) 
 
USA 
Qualitative 
findings of 
Mixed 
Method 
trial 
Semi structured focus group  Therapeutic 
 
Teacher – registered 
yoga therapist 
N = 47 
(Gender 
unknown)  
 
37 – yoga 
 
 
Dropouts – 11 
 
Age: Mean 65 
yrs. 
8 weeks 
2 x week 
60 minutes  
 
Asana (chair, standing and floor / 
mat table, progressively challenging 
over program) 
Meditation (no information): 5 – 10 
min 
 
Class type: 
Unknown 
Venue: 
community-based 
rehabilitation 
laboratory 
Assistant: unknown  
Props: chair, mat 
table 
Class size: 
Unknown 
 
Program details sufficient to allow 
replication: No 
 
Van 
Puymbroeck 
et al.   
(2012)  
 
USA 
 
Unknown  Focus group  
 
 
Not stated 
 
Teacher - unknown 
N = 26 
Veterans 
Gender 
unknown 
 
Dropouts  
unknown 
 
Age: Unknown 
8 weeks 
1 x week 
between 30 
and 90 minutes  
Asana (“balance exercises” no 
information) 
 
Class type: 
Unknown 
Venue: Unknown 
Assistant: Yes 
Props: unknown 
Class size: 
Unknown 
Program details sufficient to allow 
replication: No 
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2.6.2 Styles of yoga 
Seven different styles of yoga were used as the intervention in the papers 
included in this review, with some using a mixture of styles. Ten of the 20 
papers identified Therapeutic (also known as Yoga Therapy) as the 
chosen style, with others being Iyengar, Hatha, Vinyasa, Kundalini, 
Satyananda and LoveYourBrain styles. Styles were not identified in four 
papers 
No obvious differences were noted between the styles of yoga studied 
or in the type of outcomes reported. This is in line with the suggestion that 
the choice of an individual yoga style can be based on personal 
preferences and availability (Cramer, Lauche, Langhorst, & Dobos, 
2016). Whilst the majority of studies referred to Yoga Therapy as the 
intervention, it cannot be assumed that this is the most effective style of 
yoga to use for these populations. In comparison, Curtis (2017. p.1006) 
referred to the “flexibility in the school of IY (Iyengar Yoga)” as the reason 
for choosing this style is due to how the “physical practices are applied 
(gentle versus more vigorous), and these can be easily modified 
according to the needs of the student”.  
2.6.3 Components of yoga programs 
The following components of the yoga programs, namely asana (poses), 
pranayama (breathing techniques), meditation (dhyana) and yogic 
philosophies, as well as the qualifications of the yoga teacher, the 
resources used, and rate of intervention are discussed separately.  
 
Asana 
As explained earlier in this thesis, asana refers to the physical postures 
within a yoga practice. All 20 papers included asana in their yoga 
programs, however only four (Immink et al., 2014; Schmid et al., 2014; 
Schmid et al., 2016; Schmid et al., 2012) provided sufficient detail in order 
for the program to be replicated (see Table 3). In relation to asana, this 
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section reviews how the practice was undertaken (seated, standing or 
mixed), modifications employed to facilitate a physical practice and the 
typical positioning of this component in class.  
 
Seated practice. Two studies reported a seated practice. Of the ten 
participants in Curtis et al. (2015), seven were wheelchair users, the other 
three used mobility devices, such as walkers, canes or poles. It is 
unknown whether the class was conducted seated in wheelchairs or on 
another surface, such as the floor, plinth or a typical chair, for the 
wheelchair users. Silverthorne et al.’s (2012) participants were seated in 
a chair for the practice and guided into asanas, such as sun salutations, 
trunk twists, modified side stretches and forward bends. A sun salutation 
(surya namaskar), which is traditionally undertaken standing, is a 
common yoga warm up sequence (of which there are numerous 
combinations of poses), which when connected with flowing 
movements and breath, slowly move the body and stretch the front and 
back of the body. 
 
Mixed practice of seated, standing and floor. Schmid et al. (2016) 
provided a very detailed yoga intervention plan which highlights a 
mixture of seated, standing and floor-based poses, which was referred 
to as an “established protocol” (p.915). Seated chair poses included 
movements of the eyes, head, neck and torso (rotation and lateral 
bends). When standing, participants were placed near a wall or had a 
chair for support if required, particularly when the focus was on balance. 
Floor based poses placed emphasis on flexion and extension 
movements of the spine. Seemingly, the researchers used the same or 
similar program in their previous study (Van Puymbroeck, Allsop, Miller, & 
Schmid, 2014) which centred on seated asanas with purposely 
sequenced upper body movements and actions. 
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Garrett et al. (2011) and Immink et al. (2014) were guided by the style of 
Satyananda (Saraswati, 2008) where the first five weeks of their program 
included sitting postures with focused movements of the ankle, knee, 
wrist and shoulders. For week six to 10 of the program, further postures 
were added or exchanged. Their participants were also provided with 
an illustrated guidebook and audio tools in order to practise at home.  
 
Whilst not clearly outlined, Van Puymbroeck et al. (2014) reported that 
the first week of their eight-week program included physical poses 
conducted seated in a chair. The following two weeks participants used 
both a chair and stood (using a wall or a chair for support if required) 
and the remaining five weeks included chair, standing and floor poses 
(or a mat table). Other studies which used the same “standardized and 
progressive protocol” (Schmid et al., 2014; Schmid et al., 2012)  included 
modified yoga postures in sitting, standing and supine positions. In weeks 
one to eight, poses included seated poses and standing poses. From 
weeks two to eight other poses were added. Floor or mat table (plinth) 
seated poses were also included, with the final resting pose in each class 
a supine pose (svasana). 
 
In contrast to the above-mentioned papers, Lynton et al.’s (2007) study 
of people with aphasia described using the same protocol each week. 
The participants were led through a series of exercises using kriya (a 
combination of yoga poses) and were given the freedom to decide if a 
particular pose was inappropriate for them and to adjust if necessary.  
 
The five papers identified in Table 3 as posters and conference papers 
did not provide information with regards to specifics of the asana 
offered. Two papers from the same study (Miller et al., 2011; Schmid et 
al., 2011) referred to using modified seated, standing and floor-based 
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postures in a group setting for their eight-week program, however, no 
other information was provided. 
 
Overall, insufficient detail was provided in any of the papers to make an 
informed decision about whether seated vs standing is more 
appropriate. Logically, an individual’s needs and abilities must be taken 
into consideration for the safety of participants as well as other 
stakeholders prior to the commencement of any yoga program.  
 
Modifications. Some asana (in their traditional form) are not within the 
reach of some with a disability due to individual physical limitations or 
dysfunction. One common and widely used method to manage this 
within the general population is the use of props, namely blocks, straps, 
chairs and bolsters. Props were available to participants in nine studies. 
One SCI study (Curtis et al., 2015) noted a lack of funding was the reason 
props were not available. 
 
Another means to manage physical limitations was to encourage 
participants to visualise the pose using motor imagery (Garrett et al., 
2011; Immink et al., 2014) so they are not “left behind” (Garrett et al., 
2011, p. 2409); this allowed opportunities to contemplate and create 
inner awareness. Other adaptations included physical support during 
sessions from a teacher or assistant. Seven of the studies reported the 
use of assistants in classes or the pose was modified by changing to a 
unilateral version (Immink et al., 2014). An example of this may be raising 
one arm in the air above the head, rather than two in poses such as 
Warrior 1 (Virabhadrasana 1). Where it was not possible for the 
participant to perform a pose, options such as breath focus, were also 
offered (Curtis et al., 2015). 
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Modifications were employed in general terms when necessary to meet 
individual needs (Curtis et al., 2017; Van Puymbroeck et al., 2014). These 
included simple, slow and repeated pose sequences which were 
“modified to address various TBI symptoms” (Donnelly, et al., 2019) or 
“individually tailored focusing on spine strengthening, backbends, 
alignment and weight bearing alteration” (Matsumoto, 2014, p. 1).  
 
Time  
Few papers reported on the allocated time dedicated to asana within 
their programs. This appeared to range from 20 – 30 minutes (Curtis et 
al., 2015) to 45 minutes ( Donnelly et al., 2019). Immink et al. (2014) and 
Garrett et al. (2011), who contributed two papers from the one study, 
reported one third of their 90-minute class was dedicated to asana. 
Schmid et al. (2012) stated 30–40 minutes of each 60-minute class was 
devoted to physical poses which were related to that particular week’s 
theme. 
Findings highlight a discrepancy between methodological quality of 
studies and potential for replication. There is insufficient data available 
to make a clear decision regarding what type of asana is used within a 
program. In summary, all studies included physical yoga postures, with 
four papers reporting sufficient detail to replicate in a new study, 
however, seven did provide enough information to identify specific 
yoga postures included in the interventions. Studies not considered 
replicable were characterised by lack of intervention detail or ambiguity 
of posture content. The number of postures delivered in an intervention 
was not able to be determined in any single paper. One study 
(Silverthorne, Khalsa, Gueth, DeAvilla, & Pansini, 2012) with the smallest 
number of postures (four sun salutations in a chair, side angle pose and 
lion pose) taught the same postures every class for the duration of the 
program. Other studies (Curtis et al., 2017; Curtis et al., 2015; Schmid et 
al., 2014; Van Puymbroeck et al., 2014) introduced increasingly 
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challenging postures over the course of the intervention. It is assumed 
this progressive approach was planned in advance.  
Pranayama 
Breathing techniques (pranayama), a major component of a yoga 
practice, were reported to be included in the yoga programs in more 
than half of the studies (n=14) (see Table 3). Two of the three SCI studies 
included pranayama in their intervention, four of the five TBI studies, and 
eight papers (six studies) on stroke. Whilst pranayama can be a stand-
alone practice, two studies (Curtis et al., 2017; Curtis et al., 2015) referred 
to the inclusion of mindful breathing whilst participants moved their body 
into poses. Breath attention was used when transitioning between poses 
and to encourage a sustained inward focus, however insufficient detail 
to allow replication was provided. Curtis et al. (2015) also encouraged 
participants to return to breath awareness if they felt they were unable 
to perform a particular pose. 
 
Schmid et al.’s study (2016) clearly outlined breathing practices at the 
commencement of each class which included equal ration breathing, 
ujjayi (breathing where the throat is partially restricted to create a 
rasping sound), extended exhale breathing and alternate nostril 
breathing. Donnelly et al. (2018) reported using equal belly breathing, 
ujjayi breathing and three-part breath. Both of these TBI studies provided 
sufficient detail for this to be replicated by an experienced instructor. 
Silverthorne et al. (2012) used extended inhalation or exhalation to build 
stamina and coordinate diaphragmatic movements within the stroke 
population.  
 
Within the stroke population, practices such as ujjayi and alternative 
nostril breathing were included alongside moving with the breath 
(Bastille & Gill-Body, 2004). Whereas in Schmid et al.’s studies (2012, 2014) 
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the chosen pranayama techniques were slow breathing (with a 2:1 
ratio) and extended exhale.  
 
In summary, only a handful of pranayama techniques were reported 
across the 20 papers. This varied from simply being aware of breath to 
the lengthening of exhales, alternative nostril breathing and ujjayi. 
Special knowledge or training is required to teach these techniques. Due 
to the unique nature of breath focus and the present mindedness this 
affords an individual, the results of this integrative review indicate 
promising results. Unfortunately there was insufficient clinical trial 
information to explore the full effects of pranayama. One study (Lynton, 
Kligler, & Shiflett, 2007) focused on breath, which demonstrated reduced 
aphasia. Participant reports from qualitative findings included improved 
sleep (Garrett et al., 2011), reduced medications for sleep (O'Connor, 
2014) and improved breath quality (Van Puymbroeck et al., 2014). It was 
also noted to be a practice that can be implemented by individuals at 
home to manage everyday situations (Curtis et al., 2015) for  emotional 
regulation (Donnelly et al., 2019; Garrett et al., 2011).  
 
Meditation 
Meditation engages specific mental strategies that are integral to the 
practice of yoga (Jurisic et al., 2018). This component was included in 16 
papers (SCI n = 3, TBI n = 4, stroke n = 9) covering 13 studies as shown in 
Table 3. Little information was provided with regards to the details or type 
of meditation practised. In this section the type of meditation practice 
chosen, and the time allocated in classes will be discussed. 
 
Types of meditation  
Types of meditations used reported across the 16 papers were mantra 
chanting, mindful, body mapping / progressive muscle relaxing, loving 
kindness, guided imagery, breath focussed and yoga nidra. Two studies 
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incorporated recitation of mantra meditations, including Sanskrit prayers 
of Gaitri Mantra (Lynton et al., 2007), “Lokah Samesta Sukinoh Bhavantu” 
(a Sanskrit prayer that roughly translates to “May all beings everywhere 
be free and happy”) and “Shanti, Shanti, Shanti” (an invocation of 
peace) (Silverthorne et al., 2012). Participants who were unable to 
vocalize concentrated on the words being spoken around them.  
 
Yoga nidra was reported as one of the most common forms of 
meditation, being used in four papers (Garrett et al., 2011; Immink et al., 
2014; Schmid et al., 2014; Schmid et al., 2016) within the stroke 
population. Yoga nidra has been described as a practice meaning 
“sleep with a trace of awareness” (Saraswati, 1998, p. 17). It is a scripted 
practice that the teacher reads, which includes asking participants to 
choose a resolve / sankalpa (aim for your practice), body mapping, 
awareness of breath, awareness of feelings and sensations, visualisation, 
finishing with images of peace and calmness (Saraswati, 1998).  
 
The other most commonly used technique was progressive muscle 
relaxing / body mapping, which was used in three studies (Donnelly et 
al., 2019; Schmid et al., 2014; Schmid et al., 2016). To strengthen the 
practice, two studies provided a CD containing a meditation for home 
use with the requirement of practising greater than three times a week  
(Schmid et al., 2012) or daily (Immink et al., 2014).  
 
Time allocated to meditation  
The time allocation for dedicated meditation across the 16 papers 
ranged from 5–10 minutes (Van Puymbroeck et al., 2014) to 20–30 
minutes (Garrett et al., 2011; Immink et al., 2014).  
 
The findings in relation to meditation are limited by the lack of detail 
provided. Qualitatively, it was reported that individuals became more 
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aware of thinking patterns with different practices to build 
concentration levels which could be practiced at night prior to going to 
bed (Garrett et al., 2011). Improved awareness and better emotional 
health was also noted (Curtis et al., 2015). There is a lack of clarity in 
findings resulting in no clear consensus for a recommended timeframe 
or style of meditation practice. 
 
Philosophy 
Philosophy underpins all aspects of yoga practice (Desikachar, 1995; 
Feuerstein, 1998). Albeit, only six papers (five studies) reported on the 
teachings of yoga philosophies (also described as concepts of yoga or 
psychoeducation) as part of their intervention. It is these same five 
studies which incorporated all four components of yoga into their 
programs.  
 
Curtis et al. (2015. p.101) offered some detail of philosophical teachings 
on concepts such as “letting be” and “acceptance of physical and 
mental states”. Curtis et al.’s (2017) later study provided a detailed table 
of 12 philosophy concepts, with most clearly linked to Patanjali’s Sutras. 
This information was sufficiently detailed for replication. 
 
Garrett et al. (2011. p. 2408) described “offering a holistic perspective on 
the nature of human experience” which was “compatible with yoga’s 
philosophy”. Additionally, in the same study but in a separate paper, 
Immink et al. (2014) reported on commencing each yoga class with a 
10-minute education session on a particular theme about the concepts 
of yoga. Teachings included how to integrate these philosophies into 
everyday life (Curtis et al., 2017). In the LoveYourBrain yoga program for 
those with TBI, psychoeducation was provided within topics of 
acceptance, positive thinking and resilience, which fall into the 
concepts of yogic philosophy (Donnelly et al., 2017).  
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The lack of philosophies included in yoga programs may be related to 
all studies being undertaken in the Western world. As mentioned in 
Chapter 1, it is more common to see this component included in India.  
2.6.4 Rate of intervention 
Details of the rate of intervention of the reported yoga programs can be 
found in Table 4. Timeframes varied widely from a total of four sessions 
(O'Connor, 2014) to 36 weekly sessions over a 40 week period 
(Silverthorne et al., 2012). Individual session times ranged from 60 to 90 
minutes, with offerings of weekly or bi-weekly classes. The most common 
length of class was 60 minutes (n=10), the most common number of 
classes per week was two (n=14) and the most common length of 
program was eight weeks (n= 12). In this instance, consideration needs 
to be given to the replication of yoga protocols across studies. 
 
Overall, variations in design and duration preclude conclusions 
regarding the optimal rate of intervention.  
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Table 4. Rate of yoga intervention 
 
Length of 
Program 
Length of class in 
minutes 
Number 
of classes 
per week 
Study Group 
 Unknown 30  60  90  1 x 2 x    
Unknown ü      Matsumoto, 2014 TBI 
4 weeks   ü  ü  O’Connor, 2014 SCI 
6 weeks   ü   ü Curtis et al., 2017 SCI 
8 weeks 
 
  ü   ü Schmid et al., 2016 TBI 
  ü   ü Donnelly et al., 2017 TBI 
  ü   ü Donnelly et al., 2019 TBI 
   ü  ü Bastille & Gill-Body, 2004 Stroke 
ü     ü Miller et al., 2011 Stroke 
ü     ü Schmid et al., 2011 Stroke 
  ü   ü Schmid et al., 2012* Stroke 
  ü   ü Schmid et al., 2014* Stroke 
  ü   ü Schmid et al., 2011* Stroke 
  ü   ü Van Puymbroeck et al., 
2014* 
Stroke 
ü 
(between 
30 and 90 
min) 
   ü  Van Puymbroeck et al., 
2012 
Stroke 
ü (45 – 60 
min) 
   ü  Curtis et al., 2015 
 
SCI 
10 weeks    ü ü  Garrett et al., 2011 Stroke 
   ü ü  Immink et al., 2014 Stroke 
12 weeks    ü  ü Lynton et al., 2007 Stroke 
ü     ü Miller et al., 2013 Stroke 
36 weeks  ü   ü  Silverthorne et al., 2012  TBI 
 
*Indicates the replication of yoga protocols in studies. 
 
2.6.5 Outcomes of participation in a yoga program  
Thirteen outcomes were identified in studies about yoga for people with 
SCI, TBI or stroke. Yoga is commonly thought to consider the mind, body 
and spirit in its practice; however, the identified outcomes could not be 
reported specifically using this framework. Instead, they could more 
reasonably be attributed to outcomes relating to mind (n=2), physical 
function (n=7) and participation in life (n=6). All outcomes are listed in 
Table 5. 
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Table 5. Reported outcomes of participation in a yoga program  
 
Mental and 
Emotional 
1. Improved emotional health (including regulation, relaxation and 
calm) 
2. Improved mental clarity / memory / present minded  
Physical  
function 
1. Greater flexibility and range of movement  
2. Decreased pain 
3. Improved physical ability and mobility  
4. Improved standing balance  
5. Improved strength in lower body 
6. Improved respiratory function  
7. Greater body awareness  
Participation 
in life 
1. Increased activity and participation  
2. Improved social interrelationships  
3. Improved quality of life  
4. Improved sleep  
 
Whilst details of the outcomes and significance of findings will be 
discussed under these labels, to reduce repetition of comments on 
methodological concerns, that information is mostly presented later in 
the discussion section of this chapter.  
 
Mental and emotional 
When considering outcomes of participation in yoga in relation to the 
mind, it is useful to note that “the mind can operate in a number of ways” 
(Mohan, 2002, p. 7). We are able to both readily change our focus as 
well as direct ourselves to concentrate. The Yoga Sutras (II:53) state that 
“through pranayama the mind becomes fit for focusing. Asana, in turn, 
readies the body for pranayama. Therefore, these two practices are the 
usual means for bringing the mind to the focused state” (Mohan, 2002, 
p. 185). Outcomes for the mind has been broken down into two sections: 
improved emotional health (including regulation, relaxation and calm) 
and improved mental clarity / memory / present minded. Outcomes for 
each study related to these two themes are summarised in Table 6.  
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Table 6: Summary of evidence relating to mind outcomes  
 
Study Improved 
emotional health 
Improved mental 
clarity / memory / 
present minded 
Bastille & Gill-Body, 2004 û  
Curtis et al., 2015 û P P 
Curtis et al., 2017 P P 
Donnelly et al., 2017 û  
Donnelly et al., 2019 P  
Garrett et al., 2011 P P 
Immink et al., 2014 û P  
O’Connor, 2014 P P 
Silverthorne et al., 2012 P  
Van Puymbroeck et al., 
2014 
P  
 
Key: P Statistically significant change; P Improvement reported in qualitative data; û 
No significant change.  
(* NB. In studies with multiple methods, the quantitative results are shown before the 
qualitative)  
 
 
Improved emotional health 
Emotional health is strongly associated with health related quality of life 
and the disruption to physical abilities, work and leisure (Bastille & Gill-
Body, 2004). Ten papers (SCI n= 3, TBI n = 3, stroke n = 4) reported on 
changes to emotional regulation, an improved sense of relaxation or 
sense of calm, reduced anxiety and depression. Of these 10 papers, four 
reported on qualitative data. 
 
Emotional regulation. Within the eight studies which reported on 
emotional regulation, four had quantitative methodologies and mixed 
results; only one reached significance (Silverthorne et al., 2012) (p > 
0.01). Four qualitative papers (Curtis et al., 2015; Donnelly et al., 2019; 
O’Connor, 2014; Van Puymbroeck et al., 2014)   discussed participants’ 
sense of recalibration within themselves (Donnelly et al., 2019) and the 
ability to better “cope with daily challenges” (Donnelly et al., 2019, p. 6. 
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This was further supported in Curtis et al. (2015)  ith respondents also 
stating a release from day to day stress and being “free from mental 
baggage”(Curtis et al., 2015, p. 109). Emotional regulation was 
considered the “key benefit” (Van Puymbroeck et al., 2014, p. 25) of 
attending the yoga program. Participants reportedly felt “less bothered 
by negative emotions” (Donnelly et al., 2017, p. 3) and when compared 
to their pre-intervention comments, participants reported feeling less 
lonely, anxious, sad, depressed or angry.  
 
Relaxation. Three papers (Curtis et al., 2015; Donnelly et al., 2019; Garrett 
et al., 2011) provided an account of relaxation (or a sense of calm) 
within their participants. Whilst Curtis et al. (2015) did not reach 
significance, improvements were recorded in qualitative accounts 
(Donnelly et al., 2019; Garrett et al., 2011). Eight of the nine participants 
in this one study acknowledged pranayama in particular positively 
influenced a sense of relaxation, they also attributed this to “slowing 
down” and “taking time out for yourself” (Garrett et al., 2011, p. 7). 
However, the potential mechanism for relaxation was also accredited 
to meditation (Curtis et al., 2015) .  
 
Decreased anxiety. In the three studies which reported on anxiety, results 
were mixed. Significance was not reached for state anxiety (Curtis et al. 
2017, Immink et al. 2014) , however was achieved for trait anxiety (Immink 
et al., 2014). In Donnelly et al. (2019) a reduction of participant anxiety 
was reported qualitatively by study participants.  
 
Reduced depression. Two studies evaluated depression. Only one (Curtis 
et al., 2017) reported a significant improvement in depression (p.0.021). 
However, following an overabundance of further data analysis in this 
study, the significance levels could be considered questionable. The 
other did not reach significance (Immink et al., 2014).  
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Overall, while the findings in relation to emotional health were varied; 
none reported a decline in emotional health as a result of the 
intervention. Whether these changes were perceived or measured 
objectively suggests a connection between yoga and increased 
emotional regulation. A lack of group differences and small sample sizes 
prohibit clarity of significant findings. In summary, qualitative data 
provided important insights about positive changes in emotional 
wellbeing. Participants explained the positive influences on mood and 
coping skills where they could “concentrate on what was good about 
being me” (Garrett et al., 2011, p. 2411) and feeling empowered (Van 
Puymbroeck et al., 2014) and supported (Garrett et al., 2011) from the 
yoga intervention. Others summed up their experiences as “I’m doing 
better than ever” (Schmid et al., 2011, p. 913) and “the emotional side 
of yoga has been really more important than the physical” (Garrett et 
al., 2011, p. 2411).  
 
Improved mental clarity, memory and present mindedness 
Four papers (three studies) (Curtis et al., 2017; Curtis et al., 2015; Garrett 
et al., 2011; Immink et al., 2014) reported on changes to mental clarity, 
memory and being more present minded (mindful). Studies identified an 
association between yoga and present mindedness (Curtis, et al., 2017) 
in addition to increased levels of concentration (Curtis et al., 2017; Curtis 
et al., 2015; Garrett et al., 2011; Immink et al., 2014). These were 
described as feelings of increased awareness and being in the moment 
(Curtis et al., 2015). One participant described meditation and breathing 
techniques attributing to their perceived improved concentration and 
ability to think more clearly (Garrett et al., 2011). 
 
Significance was reached in two studies (Curtis et al., 2017; Immink et al., 
2014) which considered memory as an outcome.  
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Methodological weaknesses resulted in unclear results within the two 
quantitative studies which could be attributed to small sample sizes and 
the sensitivity of chosen outcome measures. Through qualitative data, 
potential mechanisms involving meditation and pranayama were 
brought to the fore with comments from participants relating these 
components to feelings of mental clarity.  
 
Physical function outcomes 
The following seven physical function outcomes were reported across 18 
papers: greater flexibility and range of movement (ROM), decreased 
pain, improved physical ability and mobility, better standing balance, 
improved strength in lower body, improved respiratory function and 
greater body awareness (see Table 7).   
 
Greater flexibility and range of movement 
Seven papers reported positive impacts on flexibility or range of motion 
(SCI n=1, TBI n=2, stroke n=4). Three qualitative studies reported a positive 
change to flexibility (Garrett et al., 2011; O’Connor, 2014; Van 
Puymbroeck et al., 2014), with participants stating they had more 
movement (Van Puymbroeck et al., 2014), where for some this brought 
a sense of alignment experienced at the ankle joint when seated 
(Garrett et al., 2011).  
 
Improved range of motion in the upper body was discussed in five 
papers (Matsumoto, 2014; Miller et al., 2011; Schmid et al., 2014; Schmid 
et al., 2016; Van Puymbroeck et al., 2014). When measuring upper limb 
movements, significance was not reached (Matsumoto, 2014) and 
varied results were found for neck range of movement (Miller et al., 2011; 
Schmid et al., 2014; (Schmid et al., 2016).  Significance was not reached 
in neck movement in one study (Schmid et al., 2016), however 
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significance was reached in an earlier study, (Schmid et al., 2014) 
following a multiple comparison correction of active cervical rotation 
left (p <0.001) and right (p < 0.001), active cervical lateral flexion left (p 
<0.001) and right (p<0.001). Positive increases in cervical rotation were 
noted in another study (Miller et al., 2011) with results of positive 
improvements to cervical lateral flexion right (p<0.057) and active 
cervical rotation left (p<0.024) respectively. No comment was made if 
the latter result was considered significant. 
 
Gains in lower limb range of movement were inconclusive. Significance 
was not reached when measuring a change in active hip flexion (Miller 
et al., 2011; Schmid et al., 2014), however one of the same studies 
(Schmid et al., 2014) demonstrated significant results in the passive range 
of movement in left and right hamstrings (p < 0.001). Bilateral gains were 
noted in Miller et al. (2011) in passive range of movement in the 
hamstrings (left p<0.006, right p<0.025), however the authors did not 
comment on the significance of their results.  
 
These findings provide a general insight into the potential for yoga to 
improve range of movement in the upper and lower body, however it 
was not possible to draw definite conclusions. Whilst not specifically 
identified in any of the papers, these improvements can logically be 
attributed to asana as a potential mechanism due to its physical nature.  
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Table 7:  Summary of evidence relating to physical function outcomes 
 
Study Flex & 
ROM 
Pain Ability  
& 
mobility 
Standing 
balance 
Lower  
body 
strength 
Resp. 
function 
Body 
aware-
ness 
Bastille & Gill-
Body, 2004 
  û û    
Curtis et al., 
2015 
 û     P 
Curtis et al., 
2017 
 ûP     P 
Donnelly et al., 
2017 
      û 
Donnelly et al., 
2019 
 P P    P 
Garrett et al., 
2011  
P   P   P 
Immink et al., 
2014 
  Pû û    
Lynton et al., 
2007 
  û     
Matsumoto et 
al., 2014 
P  P   P  
Miller et al., 
2011 
û û   û   
Miller et al., 
2013 
  û     
O’Connor, 
2014 
P P    P  
Schmid et al., 
2011 
   û    
Schmid et al., 
2012 
   P    
Schmid et al., 
2014 
P P   P   
Schmid et al., 
2016 
ûP ûP û û ûP   
Silverthorne et 
al., 2012 
 û û   P  
Van 
Puymbroeck 
et al., 2014 
P  P P  P P 
 
Key: P Statistically significant change; P Improvement reported in qualitative data; û 
No significant change.  
(* NB. In studies with multiple methods, the quantitative results are shown before the 
qualitative)  
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Decreased pain 
Eight papers (SCI n = 3, TBI, n = 3, stroke n=2) directly examined yoga as 
a potential treatment for pain and found preliminary evidence for the 
beneficial and safe use to relieve painful symptoms.  
Whilst authors of studies spoke of positive findings, Table 7 shows 
significance was reached in one only (p.>0.04) (Schmid et al., 2014). In 
a later study by Schmid et al. (2016) significance was not reached, 
however, in the qualitative data of this mixed methods study one 
individual reported the impact reduced pain had on their life. This 
individual described they now had the ability to spend a day with family 
travelling to outings, which was not something tolerated previously. 
Decreased pain levels following participation in yoga was further linked 
to increased participation in activities of daily living (Schmid et al., 2016).  
The mental component of pain is a topic that researchers have been 
studying for years. It is well documented that people with a neurological 
impairment may regularly experience pain, where the overall burden 
from chronic pain often leads to poor quality of life (Teixeira, 2008). In this 
review, qualitative data included reports of decreases in experienced 
pain, which  positively impacted on activities of daily living and personal 
growth (Curtis et al., 2015) as well as reduced reliance on pain 
medication (O'Connor, 2014) which has the potential to improve quality 
of life.  
 
In this literature review, the reduction in pain experienced by 
participants as a result of participation in a yoga program was not only 
of benefit within itself, but lead to an increase in participation in 
everyday activities (Curtis et al., 2015; Van Puymbroeck et al., 2014) and 
in some cases a reduction in required medication to manage symptoms 
(O'Connor, 2014). The mechanisms underlying the use of yoga in pain 
relief are still unclear, however, there are valuable insights into 
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meditation and pranayama (Jurisic et al., 2018). These two components 
appear to allow those struggling with pain to acknowledge unnecessary 
distractions and take control of their nervous systems. It is proposed that 
self-initiating the calming of the nervous system can reduce ‘fight or 
flight’ reactions and provide a sense of self-efficacy. Whilst the 
conclusions for yoga and pain relief were split between positive and 
unclear effects, it warrants further exploration into its benefits. 
 
Improved physical ability and mobility 
Nine papers reported on physical ability and mobility changes in TBI 
(n=3) and stroke (n=6) studies, with only two reaching significance. This 
was the most commonly reported physical function outcomes.  
 
Participants in Silverthorne (2012) self-reported significantly improved 
physical functioning (p > 0.05), however, no other data was provided, 
and due to the small sample sizes (n=16) no between group 
comparisons were made. Whereas (Immink et al., 2014) found a 13.3% 
increase in the distance walked over two minutes which was reported 
as a significant finding (p<0.046) across both groups, but not within each 
group. Miller et al. (2013) specifically looked at the impact of walking 
post stroke and noted walking distance improved by an average of 20m 
from baseline to the end of the eight-week program, however 
significance was not reached (p=0.064). However, review of step length 
changes reported a significant change (p=0.05) in a negative direction, 
indicating increased asymmetry in gait. In other words, whilst some 
improvement was noted on the outcome measure, this was potentially 
due to increased compensatory strategies rather than improvements in 
the quality of walking.  
 
Improvements in outcome measures relating to physical domains 
(Bastille & Gill-Body, 2004; Immink et al., 2014), physical ability (Schmid et 
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al., 2016) , dexterity (Lynton et al., 2007) and walking speed (Bastille & 
Gill-Body, 2004; Immink et al., 2014; Miller et al., 2013; Schmid et al., 2017) 
were not deemed significant in any of the studies which measured 
these. However, one of the mixed methods papers which reviewed 
walking speed noted an improvement (which was not statistically 
significant) but resulted in “getting out more” and feeling “more 
excited” walking (Schmid et al., 2016, p. 918).  
 
Generic improvements were noted in qualitative papers. Matsumoto’s 
(2014) sole participant reported independence in sit-to-stand transfers 
following participation in the yoga program. Comments from other 
participants in qualitative accounts revealed an “ability to walk without 
a limp” from one participant (Donnelly et al., 2019, p. 6) and another 
being able to walk several steps without their toes curling, allowing flat 
foot placement (Garrett et al., 2011).  
 
Improvements in physical abilities relating to the upper body were also 
reported qualitatively. This was determined by participants being able 
to move that part of their body (Van Puymbroeck et al., 2014), use the 
affected arm (Van Puymbroeck et al., 2014) as well as improved eye 
gaze when walking and playing piano (Schmid et al., 2016). 
 
Whilst not specifically identified in any of the papers, these 
improvements can logically be attributed to asana as a potential 
mechanism. Via a perceived confidence from improved physical ability 
and mobility, a further positive impact on improved participation may 
be observed in some yoga participants.  
 
Improved standing balance 
Seven papers reported changes in standing balance, with five using the 
Berg Balance Scale (BBS) (Downs, 2013) as the outcome measure 
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(Bastille & Gill-Body, 2004; Immink et al., 2014; Schmid et al., 2011; Schmid 
et al., 2016; Schmid et al., 2012). The BBS consists of 14 items that require 
a person to maintain or carry out positions of varying difficulty. Grading 
of each task is rated 0 to 4, with a total possible score of 56; scores of 46 
or under indicate a high risk of falls. 
 
Of these five studies, one reported significant findings (p<0.001) (Schmid 
et al., 2012). In this paper, individual participant scores were not included 
as only those who scored 46 or less on the BBS baseline test were used in 
post-test analysis, indicating selective reporting.  
 
Qualitative accounts of “better balance” (Garrett et al., 2011, p. 2410) 
from two participants included being able to “clean the house without 
falling”, “going out and interacting with crowds” (Schmid et al., 2016, 
p.918) and an increased sense of stability (Van Puymbroeck et al., 2014). 
Improvements in balance may have contributed towards the reduced 
number of participants reporting a fear of falling upon the completion 
of the intervention (Schmid et al., 2016; Schmid et al., 2012), with Schmid 
et al. (2012) reporting a significant reduction (p<0.001) on a Fear of Falls 
Measure. 
 
Whilst not powered to detect group differences, there were reports of 
clinically meaningful change in one yoga group with the mean score 
increase of greater than six points on the BBS (Bastille & Gill-Body, 2004). 
Notwithstanding the uncertainty of using the BBS (i.e. repeated testing, 
high baseline scores etc. which is discussed in detail later in this chapter), 
it is important to note that almost one third of studies (n = 7) reported 
improved balance. This could suggest yoga has the potential to 
positively influence standing balance. Whilst asana was not expressed 
as a causative agent in any of the papers included in this integrative 
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review, it is plausible to link these two given the physical nature of this 
component of practice.  
 
Changes to seated balance were not considered or measured in any of 
the studies. 
 
Improved strength in the lower body  
Three studies (Miller et al., 2011; Schmid et al., 2014; Schmid et al., 2016) 
reported positive change in lower body strength (TBI n=1 and stroke 
n=2), however, none achieved significance. All three used the chair-to-
stand test,  which is part of the Seniors Fitness Test (Jones & Rikli, 2002). 
This assessment looks at the number of times individuals are able to raise 
to a complete stand from a chair in 30 seconds. Looking at individual 
results for three participants, (Schmid et al., 2014) showed wide ranging 
variances. One participant showed a 400% improvement, whilst the 
other two changed by 20% and 27%, resulting in an average 100% 
improvement. Of these participants, one commented they noticed a 
difference in their core strength, while another noticed more strength in 
their legs. Whilst participants perceived increased strength in their core 
muscles and legs it was suggested by the authors this was perhaps 
attributed to their improved endurance levels, not an actual gain in 
physical strength. Donnelly et al. (2019. p.6) reported it was “common” 
for participants to report improved strength, however no data or further 
detail was included. 
 
There is insufficient data available to suggest that yoga improves lower 
body strength.  
 
Improved respiratory function 
Three studies reported on improved breathing: SCI (n=1), TBI (n=1) and 
stroke (n=1). Silverthorne et al. (2012) specifically investigated the effect 
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of yoga on breathing and breath rate, determining significant results. 
The 30-minute yoga program, which ran over 36 weeks, focused on the 
pranayama aspect of yoga, however, a basic asana seated sun 
salutation was included in the practice. Significant improvements were 
noted over time in breath holding (p.<0.05) and breath counting 
(p.<0.05) as well as holding a tone (p.<0.01), which were subjectively 
reported to positively impact emotional wellbeing. Observed changes 
to participant breath were objectively measured using peak flow meters 
(p.<0.05).  
 
Positive reports of unanticipated improvements in physical function, 
such as being able to “breathe freely without restraint” following a yoga 
intervention (Van Puymbroeck et al., 2014, p. 27) were reported. Further 
to this, one participant from that study with asthma related symptoms 
described it as being more effective than what they were taught during 
pulmonary rehabilitation. O’Connor (2014) found participants within 
their SCI study to have better breathing/respiratory function, however no 
other specific results were provided.  
 
There is insufficient information to report on the benefits of yoga in 
relation to improved respiratory function. Nonetheless, these results 
provide a valuable insight in the power of breath and highlight the need 
for further investigation.  
 
Greater body awareness  
Four papers (SCI n=2, TBI n=1, stroke n=1), all of which used a qualitative 
methodology, reported on connection and a sense of increased 
awareness (physically and emotionally). Connection allowed individuals 
greater self-awareness physically and sensually, but also increased 
connection to the body emotionally (Garrett et al., 2011).  
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Yoga has been associated with a new sense of physical awareness 
(Curtis et al., 2017; Curtis et al., 2015) alongside increased awareness of 
sensations within the body (Curtis et al., 2015; Donnelly et al., 2017). One 
participant described how he perceived his muscles waking up and 
nerves being activated (Donnelly et al., 2017). Whereas qualitative 
studies were able to include individual reports of greater body 
awareness, quantitative studies to date have not investigated this.  
 
Participation in life outcomes  
Participation is described by the WHO (2002) as involvement in a life 
situation. In this section we consider outcomes of increased activity and 
participation, improved social relationships, quality of life (QOL) and 
improved sleep. (see Table 8). In 2008, rest and sleep became its own 
area of occupation in the AOTA Occupational Therapy Practice 
Framework (Roley et al., 2008) 
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Table 8: Summary of evidence relating to participation in life 
 
Study Activity & 
participation 
Social 
relationships 
QOL Improved 
sleep 
Bastille & Gill-Body, 
2004 
û û û  
Curtis et al., 2015 P P   
Donnelly et al., 2017  û P û 
Donnelly et al., 2019 P P   
Garrett et al., 2011  P P  P 
Immink et al., 2014  û û  
O’Connor ,2014  P  P 
Schmid et al., 2011 
(prelim) 
û    
Schmid et al., 2011 
(8 week) (Impact) 
P  û  
Schmid et al., 2012   û  
Schmid et al., 2014     
Schmid et al., 2016 û û   
Silverthorne et al., 
2012 
 û û  
Van Puymbroeck et 
al, 2014 
P P P  
 
Key: P Statistically significant change; P Improvement reported in qualitative data; û 
No significant change.  
(* NB. In studies with multiple methods, the quantitative results are shown before the 
qualitative)  
 
Increased activity and participation 
Eight studies, six qualitative and two quantitative, identified an 
association between yoga and activity and participation (SCI n = 1, TBI 
n=2, stroke n = 5). Three studies (Donnelly et al., 2019; Garrett et al., 2011; 
Van Puymbroeck et al., 2014) reported participants taking yoga into 
everyday life and choosing to practise asana at home or being more 
conscious of breathing throughout the day (Curtis et al., 2015). Another 
described pranayama practices as a “long term gift” that centred them 
on a daily basis (Donnelly et al., 2019, p. 6). Whilst others decided to 
include local yoga classes to their routine (Donnelly et al., 2019) or to 
actively increase their social engagements in the community (Schmid et 
al., 2016; Van Puymbroeck et al., 2014). In Garrett et al. (2011) all 
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participants engaged in the home program to some extent, something 
which prior to the study was not part of their everyday life. As one 
participant explained, “It is the first thing I have done every day in my life 
and it must be because it meant a lot to me” (Garrett et al., 2011, p. 
2410). 
 
Others noted changes in their everyday activities, such as increased 
engagement in basic life tasks as well as leisure activities. These included 
taking the rubbish out (Van Puymbroeck et al., 2014), climbing stairs at 
home (Schmid et al., 2011; Van Puymbroeck et al., 2014), gardening 
(described as “a new passion” as it was “another way to focus thoughts 
and energies”) (Donnelly et al., 2019, p. 7), playing the piano at home 
(Schmid et al., 2016) and playing a whole round of golf on a full-sized 
course (Schmid et al., 2016). 
 
In Schmid et al. (2011) significant improvement was reported in areas of 
activity and participation. Whilst raw data was not provided in this 
conference abstract, results indicated the total scores reduced from 
62.13 to 55.33 (p=0.001), with a lesser score demonstrating improvement. 
The authors commented that the positive results could be accredited to 
improvement in physical function as well as social aspects of the 
program (Schmid et al., 2011). The only other quantitative study which 
measured activity and participation (Bastille & Gill-Body, 2004) did not 
detect a significant improvement.  
 
Improved social relationships 
Half of the papers in this integrative review (n=10) reported on positive 
social outcomes as a result of participation in a yoga program: SCI (n=2), 
TBI (n= 4) and stroke (n=4). Three of these papers (Curtis et al., 2015; 
Donnelly et al., 2017; O’Connor, 2014) attributed improvement to the 
fact that their programs were offered in small groups, ascribing to a 
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sense of improved wellbeing. Donnelly et al. (2017) went on further to 
state that a “group-based format is seen as beneficial and supports 
community integration; a major goal of ABI [acquired brain injury] 
rehabilitation” (p.212).  
 
Participants reported the yoga programs provided a sense of 
community (Donnelly et al., 2017; Garrett et al., 2011) and expressed 
feelings of not being alone (Donnelly et al., 2017). New friendships were 
created and sustained within the programs (Donnelly et al., 2019; Van 
Puymbroeck et al., 2014). Schmid et al. (2016) attributed no drop outs in 
their TBI study partly due to the relationships built between each 
participant and the yoga therapist. Increases in social participation 
reflected a greater confidence for some individuals to re-enter the 
community (Van Puymbroeck et al., 2014).  
 
Interestingly, in the study by Bastille and Gill-Body (2004) yoga was 
undertaken in their own homes with the teacher, but higher social 
participation scores were also reported using the Stroke Impact Scale 
(Duncan, Bode, Lai, & Perera, 2003). Results were not described as 
meaningful or significant, which was also supported in studies by Immink 
et al. (2014) and Silverthorne (2012). 
 
The relationship between yoga and improved social relationships 
remains unclear. Data from interviews and focus groups used in studies 
in this integrative review did however highlight the importance of small 
groups of like-minded and like-bodied individuals, which in turn, creates 
a sense of community. Yoga is known to create a sense of connection 
(Garrett et al., 2011) and self-acceptance amongst its participants 
(Atkinson & Permuth-Levine, 2009). This appears to be evident from both 
an intra and interpersonal perspective. The reviewed literature suggests 
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social relationships created within yoga programs are positive and 
capacity building. 
 
Improved quality of life 
Seven studies reported upon the impact of a yoga practice on quality 
of life in TBI (n=1) and stroke n = (6) studies. Significance was reached in 
one study (Donnelly et al., 2017) which measured quality of life using the 
Modified Quality of Life after Brain Injury Instrument (QOLIBRI)(von 
Steinbuchel et al., 2010). As well as reaching significance (p=0.01), the 
participants reported they “felt more satisfied with their level of energy, 
motivation, self-esteem, self-perception, appearance, achievements 
since their ABI  and / or future prospects relative to pre-intervention” 
(Donnelly et al., 2017, p.210). 
 
Four other studies which used quantitative measures (Bastille & Gill-Body, 
2004; Immink et al., 2014; Schmid et al., 2011; Schmid et al., 2012) did not 
reach significance. Semi-structured interviews in a qualitative study (Van 
Puymbroeck et al., 2014, p. 26) found changes within emotional 
regulation where participants described yoga being “empowering” and 
important “in increasing overall life satisfaction”. 
 
Improved sleep 
Positive changes to sleep were discussed in three studies (SCI n = 1, TBI n 
= 1, stroke n = 1. Whilst sleep was not studied by O’Connor (2014), it was 
reported that participants relied less on medication to aid sleep. In 
another study, sleep quality was improved with one participant stating 
they were “getting more sleep at night and waking up less in the middle 
of the night” (Donnelly et al., 2017, p. 211). This was supported in Garrett 
et al. (2011) with one participant relying less on naps to get them through 
the day as they were sleeping better at night, resulting in more energy 
during the day.   
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None of the studies in this review set out to directly study the effects of 
yoga on sleep. Through interviews and focus groups, individuals spoke 
of their experiences of improved sleep and the reduced reliance on 
medication to aid sleep. Of note, one individual valued learned 
techniques such as breathing and meditation which were applied prior 
to going to bed (Garrett et al., 2011).   
 
2.7 Discussion  
In this section we discuss the limitations of the review, the outcome 
measures used which were of concern, sample sizes of the studies and 
reported adverse effects.  
 
2.7.1 Limitations of the review 
In terms of identification of studies, our database searches may not have 
retrieved all potentially relevant studies. The searches were last 
concluded in May 2019, without attempt to include unpublished 
research. A further limitation was the number of poster presentations or 
conference abstracts that provided poor detail and little specifics on 
analysis.  
 
An important observation in this review is that all studies were conducted 
and reported in the Western world (USA, Canada, New Zealand and 
Australia) and the findings interpreted within this context. It could be 
suggested that researchers and participants in other geographical 
regions, such as India where the philosophy and practice of yoga 
originated, may have different perceptions on yoga. Where the 
practice is not ingrained in the culture, individual reasoning to ‘buy in’ 
to program attendance may be negatively impacted by alternate 
cultural norms. Furthermore, although our search was comprehensive, 
we identified no potentially relevant studies other than those in the 
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English language. We cannot rule out the possibility that some studies 
published in other languages may have been missed. 
 
Communication with study authors may have clarified intervention 
details and provided further depth of knowledge to facilitate 
replication. It must also be acknowledged that the same researchers 
authored several papers within this review.  
 
2.7.2 Outcome measures 
Self-report questionnaires were a common method of collecting data in 
the reported studies. This could be considered a limitation due to the 
possibility of subject bias, with individuals responding in a way to prevent 
embarrassment or as a desire to please (Teixeira, 2008; Engel,  2014). 
Traditionally, evaluation of treatment interventions using subjective 
outcome measures has been based on the statistical significance of the 
difference between group values (Bolton, 1976). None of the papers in 
this integrative reviewed were powered to detect between group 
differences. 
 
Pain is a difficult outcome to measure due to its multifaceted and 
subjective nature. “Currently, there exists no valid and reliable method 
of objectively quantifying an individual’s experience of pain” (Younger, 
McCue, & Mackey, 2009, p. 39). The importance of selecting 
appropriate and sensitive outcome measures for pain is high because 
of the increasing demand for scientifically valid treatment efficacy. In 
these studies, the qualitative accounts provided a far richer explanation 
of decreased pain and the impact of this on the individual. 
 
For the measurement of balance, the BBS has been reported as both 
sensitive to change and demonstrating large effect sizes (English, Hillier, 
Stiller, & Warden-Flood, 2006). To be meaningful, information is required 
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from sensitive outcome measures about clinically important 
improvement and from this the number needed to treat for a single 
patient to benefit (Bolton, 1976). Again, studies were not powered for 
this. Bastille and Gill-Body (2004) collected data from the BBS at the end 
of each intervention session indicating the participant completed these 
16 times. High baseline scores for two participants limited the potential 
amount of change possible, with those results explained as a 
nonmeaningful change.  
 
There is some conjecture around what is a minimal detectable change 
within the stroke population, whether this is deemed an improvement of 
4.66 points to achieve 95% confidence interval (Hiengkaew, Jitaree, & 
Chaiyawat, 2012) or a 6.3 point change to be 90% confidant (without 
assistance) or a change of 8 points with assistance (Stevenson, 2001). 
Keeping this in mind, the variance between scores and some 
participants’ baseline measures near the assessment ceiling makes it 
difficult to ascertain the effect of yoga on standing balance. There does 
not appear to be consistency between researchers regarding what is 
considered meaningful change when using this tool and no medically 
determined important difference has been determined to clarify this. 
Repeated testing using the BBS throughout the intervention phase 
should also be contemplated if improvements are due to practice. It 
should also be considered that changes on the BBS scores, does not 
necessary translate to the change being meaningful to the individual 
(Gervasoni, 2017).  
 
2.7.3 Sample size 
Qualitative studies typically have a small sample with the view to 
understanding the underlying reasons, opinions and motivations. There 
is a richness of experiential data gained from participant interviews, 
which cannot be captured by a standardised assessment. Several 
insights into the benefits of yoga have been gleaned, however, it is 
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impossible to extract which of these components have the greatest 
impact for any participant, as the individual contexts and mechanisms 
were not brought to light.  
 
The quality and scope of the findings in this integrative review make it 
difficult to form a well-defined conclusion regarding the efficacy of yoga 
in SCI, TBI or stroke populations. Transferability of results is limited due to 
partial or poor descriptions of the yoga practice included in the 
interventions. These studies, although suggestive of health benefits, have 
several limitations. The primary limitation of all studies reviewed related 
to methodology. Particularly the small sample sizes in many of the 
studies. It is likely many of the significant findings may be attributed to 
insufficient power to detect the effect size.  
 
2.7.4 Adverse effects 
No adverse effects were reports, suggesting that yoga, appropriately 
adapted and delivered by trained yoga teachers, may be a safe 
intervention for adults with a SCI, TBI and stroke. Overall, however, the 
quality of the evidence was low. Nevertheless, it cannot be concluded 
that yoga is ineffective; simply the evidence available precludes a 
definitive statement on the clear effects and beneficial outcomes for 
the specified populations. It is suggested that yoga can be a useful tool 
for those living with a disability, however, this review highlights the lack 
of definitive evidence of yoga’s effect and the need for further 
exploration.  
2.8 Implications for further research 
This integrative literature review indicates that yoga is emerging as a 
potential option and adjunct to therapy for people with a SCI, TBI and 
stroke. Whilst the results from these small studies cannot be generalised 
to other populations, this does not detract from the findings that 
participants reported positive gains, which enabled people with a 
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disability to have a sense of increased health and wellbeing. Small 
positive trends in identified studies suggest that further research should 
be undertaken.  
 
Intensity and duration for optimal outcomes are yet to be determined. 
The studies in this review focused on short term health benefits (with the 
majority of studies completing after an eight-week yoga program), 
therefore a more comprehensive understanding is still required to 
understand longer-term effects.  
 
As with any emerging intervention, establishing the most effective 
method is difficult. Given the different definitions and methodologies 
used to address the question, it is not surprising that findings are elusive. 
Within this review, the first problem recognised was the broad 
classification of yoga, in particular the style of yoga and the individual 
components included in a yoga program. Among the various papers 
reviewed, only a few provided detailed descriptions of the yoga 
programs being studied. One of the greatest challenges when 
comparing different yoga styles and programs, is that they are all 
multimodal interventions with mindfulness as their focus (Lazaridou et al., 
2013). Guidelines are required which place greater emphasis on 
reporting of yoga components necessary for replication, such as class 
plans, posture lists, and common terminology of yoga practices, props 
used, modifications for common conditions and timeframes for each 
component. A collaborative approach engaging the opinions of 
current researchers and yoga consultants involved in the development 
and delivery of these yoga programs for people with a disability is 
warranted.  
 
There is no suggestion that these complex, multi component 
interventions be standardised, because of the individual needs of 
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participants; the design of the program is important to enable successful 
participation for all (Donnelly et al., 2019). Key features noted for future 
yoga programs were comments, such as “no pressure or judging” 
(Garrett et al., 2011, p. 2409) and offering a slow pace (Donnelly et al., 
2019). Again, the question needs to be asked:  what works best for 
whom. 
 
It is necessary to have well designed studies with larger sample sizes to 
determine the validity of yoga as an effective therapy for SCI, TBI and 
stroke. Acknowledging the challenge of a large scale RCT involving 
these groups, the physical nature of yoga also makes it difficult to ensure 
blinding within that research design. As outlined in Chapter 1, the 
practice of yoga intertwines asana, pranayama, meditation and 
philosophy. It remains unclear what the catalysts are from an 
intervention point of view or which component of yoga has an exclusive 
or synergistic effect on different outcomes and relationships. In contrast 
to the majority of recommendations in the studied papers, it is 
recommended that future researchers consider qualitative research 
rather than RCTs. It is only through participant stories that developing 
concepts and theories that help understand the intricacies and social 
phenomena as they naturally occur during a yoga practice can be 
explored. Of benefit in future studies would be the exploration of 
relationships between variables, unique characteristics of yoga and a 
detailed description of the yoga practices used. Efforts must be made 
by future investigators to cover these gaps in research to be able to 
draw meaningful and robust conclusions about the benefits of yoga.  
Whilst there is a place for quantitative and qualitative methodologies, it 
is clear, following this review, that the richness and personal experiences 
of a yoga practice are lost in the generation of numerical data alone. It 
is important to gain objective measures when reviewing an intervention, 
however, if the chosen assessment is not sensitive enough to reflect 
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change, valuable information can be lost or the complex mechanisms 
and interrelationships at play not considered. A strong point with some 
of the papers (Curtis et al., 2015; Schmid et al., 2014; Schmid et al., 2016; 
Van Puymbroeck et al., 2012) was the inclusion of both qualitative and 
quantitative data to determine a more holistic representation. The 
participant experiences shared through interview could not be 
captured through standardised assessments alone, and therefore 
invaluable data is lost.  
Building physical capacity of participants as a result of participation in a 
yoga program was clearly evident from the integrative review, and 
suggests these improvements assist in reconnecting the mind and body. 
Increased perception of the body and its abilities may lead to 
enhanced recovery or increased participation in life. Emotional 
regulation also needs to be explored in depth considering participants 
adjustment to grief and loss.  
 “When a topic is reconceptualized in a literature review, the new 
perspectives on the topic inevitably include relationships among 
constructs that have not been fully explored” (Torraco, 2005, p. 356). The 
present review reveals a more complex picture, highlighting the need 
for more careful attention to the way that studies conceptualise, and 
measure relationships and outcomes experienced by individuals 
practising yoga. Further, there are likely to be vast differences amongst 
these relationships. Rather than asking if yoga is beneficial for people 
who have SCI, we first need to better understand what is beneficial for 
whom, under what circumstances, the relationships which are helpful 
and why.  
2.9 Chapter summary 
This current review adds to the existing evidence base for the 
application of yoga as a safe and moderately effective intervention for 
people with SCI, TBI and stroke. However, as yoga is difficult to define, 
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the complexity and variation of practice makes it difficult to compare 
outcomes across studies. However, the findings of this review are of vital 
importance since problems of movement, emotional processing 
(including mood, adjustment and trauma) and a disconnection with self 
following SCI can detrimentally influence social engagement and 
quality of life.  
 
This exploratory study has chosen the principles of a realist evaluation 
deliberately to enable an understanding of how a yoga intervention 
works, or does not work, thereby exploring its future potential for wider 
implementation. The philosophical foundations and methodology of 
realist evaluation (refer to Chapter 4) set it apart from other theory-
driven approaches (Marchal et al., 2012). Realist evaluation compares 
context-mechanism-outcome configurations within a program, as 
opposed to the comparison of changes for participants who have 
undertaken an intervention with a group of people who have not.  
 
This methodology provides a sound framework to examine how context 
and mechanisms influence outcomes within an intervention (Marchal et 
al., 2012) and is well suited to investigating complex interventions (Byng 
et al., 2008).  
 
Chapter 3  describes the adapted yoga program for people with SCI 
and the initial rough program theory.    
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Chapter 3  
Adapted yoga program for people with spinal cord injury and initial 
rough program theory  
 
 
Yoga is a complex multifactorial mind-body practice and the 
heterogeneity of yoga makes it difficult to define and study. While little 
guidance is available to assist researchers in developing treatment 
protocols for studies of yoga, Sherman’s ‘Guidelines for developing yoga 
interventions for randomized trials’ (2012) were considered useful. In 
realist evaluation, where programs are assumed to be the embodiment 
of theory (Astbury, 2010), this evaluation seeks to uncover often-implicit 
theories and so contribute to building an explanatory account, which in 
this case is how an adapted yoga program works for people with SCI.  
 
Sherman (2012) proposes that under optimal circumstances, the 
following eight domains should be addressed when developing a robust 
protocol for yoga: style of yoga, dose and delivery, components of the 
yoga intervention, specific class sequences, dealing with modifications, 
selection of teachers, facilitation of home practice and measurement 
of intervention fidelity over time. Seven of the eight proposed domains 
were considered for documenting the adapted yoga program. As the 
program was operating prior to the commencement of this research, 
the measurement of yoga fidelity over time was not considered.  
 
3.1 Program design 
The design of the class structure and content was based on the 
teacher’s experience and training, with classes offered weekly in ten-
week blocks. As with most modern yoga classes, all classes included a 
combination of postures (asana), breathing practices (pranayama), 
meditation (dhyana) and yoga philosophy (jnana) (Field, 2011), with 
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each week exploring a different element and movement within the 
practice.   
The program design has considered yoga in its true form as a traditional 
mind body practice. Interest in the “interplay between mind and body 
is deep-rooted” (Thornton, 2006); this was woven into each aspect of the 
program to encourage participants to arrive in the ‘here and now’ by 
focusing (and remaining focussed) on the present moment, similar to 
mindful meditation techniques (Gaiswinkler & Unterrianer, 2016). The aim 
of this was to allow participants a whole-body experience, where 
consideration was given not only to physical aspects, but also to the 
inner or subtle awareness of body and self.  
The notion of a mind-body connection is a far cry from traditional 
medicine, which views the mind and body as a dichotomy (Duncan, 
2000). In recent years, science has begun to recognize the powerful 
connections through which emotional, spiritual, and behavioural factors 
can directly affect health outcomes (Telles, 2014). Research in the area 
of mind-body practices is finding that emotions and thought patterns 
can contribute to imbalances within the body, and therapies like visual 
imagery, meditation and yoga are being used to re-establish balance 
and promote health (Telles, 2014). The mind and body appear to be 
simply different aspects of the same whole; just as the two sides of a coin 
are not separate, mind and body are inextricably linked (Telles, 2014). 
Adapted yoga classes provide opportunities for ‘I can do it’ (Levins, 
2004). Not only is this a meaningful way to connect to others, but to also 
reconnect with the self, physically and mentally. Participation in yoga 
classes have resulted in recognition of a deeper sense of self (Curtis et 
al., 2015) and increased awareness (Garrett et al., 2011) which can be 
an unexpected experience for those with altered sensation. Participants  
have expressed an ability to listen to their body by understanding and 
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connecting (Kishida, 2018) with greater body awareness (Alexander, 
Innes, Self, & Brown, 2013) due to engagement in yoga.  
 
3.2 Style of yoga 
The classes involved an inclusive approach to yoga which 
encompassed asana (which were modified), pranayama, meditation 
and yoga philosophy. No particular style of yoga was used; 
however, the teacher was trained in an approach that derives its roots 
from the teachings of Sri Tirumalai Krishnamacharya. The essence of his 
teaching is “not that the person needs to accommodate him, or herself 
to yoga, but rather the yoga practice must be tailored to fit each 
person” (Desikachar, 1995, p. xviii).  
 
Styles of yoga used in class were typically adapted vinyasa, yin, Iyengar 
and restorative; these are summarised in Table 9. Evidence suggests 
yoga empowers “to transcend a life ruled by trauma symptoms” 
(Rhodes, 2015, p. 249), such as pain, reduced interoceptive awareness 
and difficulty sleeping. Additionally, findings from the study by Rhodes 
(2015) suggest the positive outcomes experienced were due to having 
opportunities for positive embodied experiences and choice about 
individual experiences of comfort. For this reason, the principles of 
trauma sensitive yoga were included in class as the teacher has training 
in this area.  
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Table 9. Styles of yoga practised in typical adapted yoga class for SCI 
 
Adapted A term used by Sanford (Sanford, 2006) who is the main teacher of the principal investigator, and also an author and 
public speaker. Sanford lives with paraplegia and is a qualified Iyengar Yoga Teacher. The style is based on four main 
principles 
1. Grounding 
2. Breath 
3. Expansion 
4. Rhythm 
However, more importantly, there is a strong focus on the connection and awareness to the subtle energies of the body. 
Yoga poses are adapted to the needs of each individual participant and are presented to match the ability of the 
participant. The term ‘adapted’ was for the end user, the student with a disability, to differentiate this modified practice 
to what is commonly seen on social media (Iyengar, 2014; Sanford, 2006).  
 
The teacher has formal training in this area directly from Mr Sanford as well as Warriors at Ease and Sonia Sumar in the USA. 
 
Restorative Often referred to as ‘active relaxation’ (Lasater, 2011), the practice of restorative yoga facilitates deep relaxation, 
designed to restore and renew. In restorative yoga, props are used to provide a completely supportive space for relaxation 
and to allow the body to open through passive stretching. The poses are sustained for an extended period. Asana is usually 
adapted from supine or seated yoga poses with the addition of blocks, bolsters, and blankets to eliminate unnecessary 
straining.  These props are particularly important for this demographic to allow for inverted poses, typically very challenging 
to position a person who has a spinal cord injury. Inverted poses allow the change of relationship in gravity and move fluids 
around the body, important for those who remain in a seated position for the majority of the day where blood and lymph 
pools in the lower body (Lasater, 2011).  
 
The teacher does not have formal training in this area, however, attends personal classes in this style. 
 
Yin Yin yoga is descriptive term used to differentiate this softer and slow-paced style of yoga from more traditional dynamic 
forms (Grilley, 2012). In this style, asana is held for longer periods of time, from 1 to 3 minutes per pose. This sustained and 
moderate stress to the deeper connective tissues (tendons, fascia, and ligaments) increase circulation in the joints and 
improve flexibility. In turn, this pressure also plays a part within the energy pathways of the body (meridians), clearing or 
removing blockages from the system (Grilley, 2012). There is also the element of it is considered a more meditative 
approach to yoga, cultivating awareness and inner silence. Yin yoga is not intended as a complete practice in itself, but 
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rather as a complement to more active forms of yoga and exercise (i.e. yang vs yin) (Clark, 2012; Grilley, 2012; Powers, 
2008).  
 
The teacher has formal training in this area. 
 
Iyengar Named after and developed by B. K. S. Iyengar (1918 – 2014), is a form of Hatha Yoga that has an emphasis on detail, 
precision and alignment. He systemised over 200 classical yoga poses and 14 different types of Pranayama (with variations 
of many of them) ranging from the basic to advanced. It is an orderly and progressive style with specific anatomical 
guidelines to perform asana or pranayama (Garfinkel & Schumacher, 2000) Iyengar Yoga often makes use of props, such 
as belts, blocks, and blankets, as aids in performing asanas. The props enable students to perform the asanas correctly, 
minimising the risk of injury or strain, and making the postures accessible to both young and old. Iyengar Yoga is firmly 
based on the traditional 8 Limbs of Yoga as expounded by Patanjali in the Yoga Sutras (Iyengar, 2002, 2014).  
The teacher does not have formal training in this area, however, attends personal classes in this style. 
 
Vinyasa This style is sometimes also called flow yoga, because of the smooth way poses run together where movement is 
synchronised to the breath. The Sanskrit work ‘vinyasa’ comes from the prefix ‘vi’, meaning ‘variation’, and a suffix ‘nyasa’ 
which means ‘within prescribed parameters’ (Ramaswami, 2005). The parameters in classical yoga relate to those in 
Patanjali’s sutras. In this style, the breath acts as an anchor to the movement as you move from one pose to the next in 
time with an inhale or exhale breath. Asanas and Pranayama are merely used as the tools with which to master all 8 
aspects of Patanjali's yoga (8 Limbs of Yoga).  This style allows for a lot of variety but will almost always include sun 
salutations. There is no single philosophy, rulebook, or sequence that teachers must follow, leaving a lot of room for diversity 
(Ramaswami, 2005) .  
 
The teacher has formal training in this area. 
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3.3 Dose and delivery of yoga 
The program was offered in weekly classes of 60 minutes duration. All 
participants paid for their attendance which was either self-funded or 
paid for by a third party (such as insurance). During the study, 
participants either paid for a 10-week block of attendance or were 
invoiced per session. For sustainability of the program and taking into 
consideration of the costs involved, the class was offered once a week. 
 
The literature provides no consensus on the duration or frequency of 
yoga classes for optimal effectiveness. De Manincor et al. (2015) 
suggests the importance of pragmatic balance between evidence-
based standardisation and the individual participant’s needs. A Delphi 
study on yoga for people with musculoskeletal conditions (Ward, 
Stebbings, Sherman, Cherkin, & Baxter, 2014) recommended weekly 60-
minute sessions over an eight week period resulting in a “minimum 
intervention dosage of eight hours of teacher-led yoga” per eight week 
program (Ward et al., 2014).  
 
The integrative review reported in Chapter 2 suggests the most popular 
delivery used in studies was 60 minutes sessions held twice per week over 
an 8-week period (see Table 4). However, it should be noted that of 
these eight studies, four appeared to use the same protocol. 
 
Class sizes were limited in the number of participants to ensure the 
teacher could provide individual attention, however, whilst small, it still 
allowed opportunities for social engagement and networking. The 
maximum number of students was six in each class given the availability 
of props and resources, and to enable monitoring for safety.  
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3.4 Components of the yoga intervention 
The four components of yoga described in Chapter 1, namely, asana, 
pranayama, meditation and philosophy, were included in the adapted 
yoga program for people with SCI. The use of essential oils in each class 
was an additional component of the yoga intervention and considered 
a program resource. In summary, each class consisted of approximately 
five minutes of focused pranayama practice, introduction to philosophy 
/ theme of class, 40 minutes of asana followed by 15 minutes of 
pranayama and meditation (see Table 10). 
 
Table 10. Class plan for typical floor based adapted yoga class for people with SCI 
Time Component Detail 
Pre class  Participants transfer from wheelchair to mat/s 
5 min Grounding 
Intention 
Pranayama 
Seated pose on the mat – ‘arriving’ at class, 
grounding. 
Invited to consider personal intention for class. 
Breath awareness. 
40 min Asana Modified Sun Salutation. 
Hip focus: abduction, external rotation, extension. 
Spinal focus: extension, rotation, lateral flexion 
Prone poses. 
Supine poses. 
15 min Pranayama and 
meditation 
iRest, Yoga Nidra, or philosophical based meditations 
which all include breath and body awareness: 
mindfulness meditation, body scan, progressive 
relaxation, loving kindness meditation, sound 
meditation and chakra meditation.  
Focused attention / open monitoring. 
 
3.4.1 Aromatic essential oils 
Prior to any class with new participants, the teacher asked if there were 
any known allergies. Before participants arrived at class, the teacher 
sprayed aromatic plant extracts and essential oils in the room to mask 
any hospital smells of the room. These fragrances were usually citrus, or 
wood based. Prior to meditation at the end of the class, the teacher 
sprayed the room with lavender oil.   
 
The sense of smell could be considered the most extraordinary of all the 
human senses because of its connection to a network of nerves within 
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the brain called the limbic system (Koulivand, Ghadiri, & Gorji, 2013). The 
receptors in the nose are connected to the limbic system, which is 
suggested why our sense of smell can trigger memories and emotions 
(Ali, 2015). In most cases this triggers the brain to release 
neurotransmitters, such as serotonin or dopamine (Ali, 2015). 
However, it may be possible for some participants to have an 
unpleasant reaction to the smell of the environment due to experiences 
associated with their injury and subsequent hospitalisation. To reduce 
any residual smells within the environment and reduce connections to 
any previous inpatient experiences, at the start of each class wood and 
citrus blends of essential oils were diffused into the air of the rooms where 
the class were held.  
 
Lavender is traditionally suggested to have a variety of therapeutic 
benefits, including relaxation and treating spasm (Koulivand et al., 2013). 
Many studies testing essential oils have been of poor 
methodological quality. It is also noted that there are several types of 
lavender essential oils available on the market. Lavender is reported to 
be useful in the treatment of acute and chronic pain (Ching, 1999), high 
blood pressure (Sayorwan et al., 2012) and  sleep disturbances  (Hudson, 
1996; Karadag, 2017; Lytle, 2014).  
 
 3.4.2 Pranayama 
Each class started with a brief seated focussed pranayama practice. 
These techniques emphasise the inhalation, exhalation or retention of 
the breath, often with a focus on mindfulness and body awareness. 
These can include such practices as nadi shodana (breathing in and out 
of alternate nostrils), murcha (deep inhale with extended emphasis on 
exhale), ujjayi (mouth closed with constriction of  the throat, with the 
glottis, which is part of the larynx, creating a friction sound) and anuloma 
ujjayi (includes both ujjayi and alternative nostril breathing). Often during 
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this first section of class, a topic of consideration from yoga philosophy 
was introduced; this is covered later in this chapter. 
 
Many breathing techniques originating within the tradition of yoga have 
broad value for therapeutic and rehabilitation purposes (Gilbert, 1999). 
This has been established based on “sound physiological principles, and 
though designed for more esoteric goals, can serve well for promoting 
relaxation, optimal lung function, emotional balance and self-regulation 
of various kinds” (Gilbert, 1999, p. 44). 
  
Mindful breathing is a central component in the principles and practice 
of yoga and it serves as an important bridge between the outward 
active physical practices of yoga (asana) and the internal surrendering 
practices that lead us into deeper states of meditation (Mohan, 2002). 
In the physical practice of yoga, breath is closely linked with the 
structural alignment and the patterns in which we hold, perceive and 
move the body. The two are inseparably interwoven.  
In other populations, such as those with depression and anxiety, the 
regulation of breath, in particular relaxed abdominal diaphragmatic 
breathing, was seen as either essential or very important (de Manincor 
et al., 2015). Some used the techniques at night when stressed as 
opposed to taking prescribed medications (Keosaian et al., 2016). Of 
further note is the importance placed on the coordinated flow of breath 
with movement to reduce symptoms of depression and anxiety (de 
Manincor et al., 2015). Silverthorne et al. (2012) reported significant 
longitudinal change on several measures of observed respiratory 
functioning and self-reported physical and psychological well-being in 
people with TBI. 
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The inclusion of pranayama practices is suggested to enhance and 
balance mental well-being for the individual. An integration of the body 
and mind  leads to reduced anxiety and depression (Mohan, 2002). 
 
It is for these reasons that pranayama techniques were included 
throughout the entire 45-minute asana practice. Participants were 
encouraged to move with breath awareness in each pose. For some 
pranayama techniques, such as nadi shodhana (alternative nostril 
breathing), modifications were required.  In this technique, typically the 
participant uses one hand to block off one nostril with their thumb, using 
their ring and little finger to block off the other nostril during one round 
of breath. Because of limited hand function in some individuals, in class 
participants were encouraged to visualise and focus their attention to 
one nostril at a time during the inhale and exhale.  
 
  3.4.3 Asana 
Forty minutes of the program was dedicated to asana, with a strong 
focus on the principles of adapted yoga, namely, grounding, breath, 
expansion and rhythm (Sanford, 2006). Trained assistants were available 
to support individuals throughout the physical aspect of class; this 
included transferring to the floor, supporting body movements, providing 
props and supported sitting.  
 
Participants were in their wheelchairs at the start of class when the 
program first commenced. The postures required movements of the 
neck, trunk and upper limbs, including flexion, extension and rotation. A 
consistent sequence in each class was a modified sun salutation (warrior 
1, warrior 2, reverse warrior, side angle pose, forward fold) to offer 
repetition and an opportunity to learn an element of class which could 
be practised outside of class.  
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Participants were invited to undertake seated poses which focused on 
seated balance, knee extension, hip extension, abduction and external 
rotation. This section of the class also offered prone and supine positions, 
before being assisted into a final resting pose of svasana (laying supine) 
or supta baddha konasa (laying supine with a bolster under the back, 
soles of the feet touching and the hips in external rotation). 
 
Props were a standard feature used within this program; blocks, bolsters, 
blankets, sandbags, straps and chairs were utilised when needed. As 
standard practice, each participant was set up with a 5cm gym mat, a 
yoga mat, one bolster and up to three blankets. The gym mats provided 
extra padding under the buttocks and heels to reduce the risk of skin 
breakdown. A traditional yoga mat was used on top of the gym mat to 
offer some traction for students when moving or repositioning during 
their practice. Blankets were used and placed underneath heels to offer 
protection from the floor, as well as being used for head supports to keep 
the neck in alignment or under knees to protect the hip joint in certain 
poses. Other props, such as blocks, sandbags and straps, were 
introduced to support or provide a sense of boundary. These were used 
intermittently depending on the asanas and the support requirements of 
the participant. Chairs were used sporadically to position students’ legs 
in a supported pose, such as viparita karani (‘legs up the wall’ pose) 
where they lay on their back, with the backs of their lower legs on the 
chair or a modified version of downward dog.  
 
Due to the variances in modifications of traditional poses required by 
people with SCI, props provided further assistance for participants to find 
the essence of the pose, namely a sense of grounding, expansion and 
length. They were  used to offer support and safe options during asana 
(Shifroni & Sela, 2014). These tools can be important for successful 
participation (Donnelly et al., 2019)  in a class, and can be guides for 
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self-learning for those with limited mobility or low confidence (Shifroni & 
Sela, 2014). Any time a participant’s body part (such as a heel or elbow) 
was positioned outside the borders of the mat, a blanket was placed 
underneath it to prevent direct contact with the carpeted floor to 
reduce the risk of skin irritation. 
 
Participants who required hands-on assistance were supported by the 
yoga teacher or trained class assistants / volunteers. Safe variations of 
poses, with individual modifications, were offered to participants to 
ensure inclusion in all elements of class (Kehn & Kroll, 2009). The 
adaptation of poses should be conducted through skilled teachers, who 
promote inclusion and understanding of the perceptions of each 
individual’s disability (Bevis, 2018), emphasising self-acceptance 
(Atkinson & Permuth-Levine, 2009) with different ways of approaching 
poses and props to ensure safety (Atkinson & Permuth-Levine, 2009; 
Keosaian et al., 2016). Whilst encouraged to explore their body during 
practice to discover boundaries and personal limits, all participants were 
given permission to rest when required and to not participate in certain 
poses if they felt it was ‘not right’ for their body; visualisation was offered 
instead (Donnelly et al., 2019) if that felt more appropriate. 
 
Mohan (2002. p.24) suggests seven key points which should be 
considered when practising asana:  
1. Asana should be steady and comfortable and make the body strong 
and flexible; 
2. Asana should emphasize the spine; 
3. Asana should be adapted to achieve your goal; 
4. Asana should proceed in intelligent, orderly steps (vinyasa krama); 
5. Asana should use the breath to integrate the body and the mind;  
6. Asana should use the breath to adapt postures; and 
7. Asana should use the breath for feedback.  
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Important for this yoga program was the training the teacher received 
from Matthew Sanford in the USA. Sanford has a T4 SCI and became a 
certified Iyengar Yoga Teacher more than a decade after injuring his 
spine. Sanford consistently referred to the subtle body when leading 
classes and educating other yoga teachers. In his book, “Waking – A 
memoir of trauma and transcendence” (Sanford, 2006), he describes 
how muscular action is not always possible for a person following SCI, 
however, there is the ability to draw awareness inward to the subtle 
energies and sensations living within the body. Therefore, it was 
imperative to include this within the program through inclusion of options 
for participants to consider visualisation, connection and exploration 
through verbal cues. Considering these points, asana was sequenced in 
a purposeful way (Curtis et al., 2017; Curtis et al., 2015) in themed slow 
breath focussed holistic classes which offered a steady rhythm and 
pace (Donnelly et al., 2017).  
 
3.4.4 Meditation 
Each class ended with a relaxation / meditation (dhyana) section lasting 
approximately 15 minutes. This element of the class predominantly used 
techniques from yoga nidra or iRest (Integrative Restoration) to 
concentrate on body awareness, breathing, mindfulness, and at times, 
philosophy. Other styles of meditation were used to ensure a different 
practice each week. These included, but were not limited to, 
mindfulness meditation, body scan, progressive relaxation, loving 
kindness meditation, sound meditation and chakra meditation.  
 
Meditation was also considered a part of the practice where any 
individual, no matter what their level of function or movement, was able 
to engage without physical assistance. It has been shown to be 
beneficial for those experiencing symptoms of trauma (Stankovic, 2011) 
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by enhancing “connection with and sense of ownership and control 
over their bodies, emotions and thoughts” (Rhodes, 2015, p. 249). The 
importance of “non-physical aspects of yoga”, such as meditation and 
mindfulness, is emphasised as “crucial aspects of the mind-body 
connection” (Ward et al., 2014, p. 9). 
Meditation is as complex to define as yoga itself. Meditation can be 
conceptualised as a group of complex emotional and attentional 
regulatory training systems developed for various ends, including the 
cultivation of well-being and emotional balance (Lutz, Slagter, Dunne, & 
Davidson, 2008). Among these practices, there are two styles commonly 
studied. One style, focused attention meditation, requires the voluntary, 
steady and continuous flow of attention on a chosen object or directed 
towards the same point (Manna et al., 2010) The other style, open 
monitoring meditation, involves non-reactive monitoring of the content 
of an experience from moment to moment (Manna et al., 2010). This 
active monitoring and acceptance of internal and external sensations 
or experiences is thought to promote non-judgemental awareness.	
Further to this, the potential regulatory functions of these two practices 
on attention and emotional processes have the potential for long-term 
impact on the brain and behaviour (Lutz et al., 2008). Both styles of 
meditation were included in the program.  
The yoga teacher has formal training in yoga nidra and iRest. The origins 
of yoga nidra is thought to be traced to ancient Eastern teachings of 
yoga and tantra (Miller, 2010; Saraswati, 1998). It is considered a state in 
which individuals demonstrate the symptoms of deep sleep (non-REM 
sleep) whilst simultaneously remaining fully conscious. Yoga nidra has 
been used in many empirical studies to refer to relaxation and guided 
imagery (Parker, 2013).  
iRest has been studied in populations with mental  health issues 
(Stankovic, 2011; Stoller, Greuel, Cimini, Fowler, & Koomar, 2012) physical 
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disabilities and cancer (Pritchard, Elison-Bowers, & Birdsall, 2010) as well 
as the general population (Eastman-Mueller, Wilson, Jung, Kimura, & 
Tarrant, 2013). In these studies, significant improvement was noted in 
mindfulness (Livingston & Collette-Merrill, 2018) and perceived stress 
(Pritchard et al., 2010) as well as worry and depression (Eastman-Mueller 
et al., 2013). Table 11 provides a summary of an iRest practice. 
Table 11. iRest (Integrative Restoration) practice  
Inner resource During an iRest session, participants learn how to create a safe 
place in their mind where they take “time out” and feel a 
sense of control. This is particularly important for those who 
experience strong emotions, memories, sensations or images. 
  
Intention At the beginning of the session, participants identify a short-
term intention of the session, which aids in their being focused 
and attentive. 
 
Heart fest desire Participants were taught to allow their heart felt desire or 
deepest wish to emerge. This is thought to be a powerful tool 
to use all the bodies senses, promoting a mindful healing 
process.  
 
Body awareness / 
sensing 
Participants were guided to relax and recognise the felt 
sensations in the body. This recognition allows for a deeper 
understanding and wisdom.  
 
Breath awareness Participants were taught to count their breaths, training their 
mind to become focussed and able to deal with difficult life 
moments.  
 
Awareness of 
physical sensations 
Participants were guided to acknowledge physical sensations 
and their opposites (e.g. hot and cold), to identify these as 
physical sensations rather than a component of who they are. 
 
Sensing emotions Participants were guided to observe emotions, thoughts and 
beliefs to move towards healing core emotions. 
 
Witnessing Participants were encouraged to witness their experience, 
thus dealing with emotions, memories and beliefs without 
becoming overwhelmed by them. 
 
A felt sense of joy Participants were asked to relive an experience in which they   
felt a sense of joy or happiness. This demonstrates to the 
participant that when they have negative feelings, they can 
choose to feel joyful. 
 
Integration and 
action 
Upon completion of the meditation, participants were invited 
to integrate iRest into their daily life.  
Table adapted from (Livingston & Collette-Merrill, 2018; Miller, 2015). 
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Where participants were identified with anxiety and depression, 
meditation was considered essential to reduce symptoms, specifically 
active meditation techniques such as counting, repeated words or 
phrases (mantra) and visualisation to “give the mind something to do or 
focus on” (de Manincor et al., 2015, p. 4). With evidence suggesting 
yoga has a positive impact on sleep quality (Alexander et al., 2013; 
Halpern et al., 2014; Kinser, Goehler, & Taylor, 2012; Vera et al., 2009) , 
pain (Keosaian et al., 2016; Posadzki, 2011; Wren, 2011) and mental 
health (Balaji, 2012; Chong, 2011;  de Manincor et al., 2015; McCall, 2013; 
Sharma, 2014), inclusion of meditation in the adapted yoga program 
was considered essential given the prevalence of these comorbidities in 
people with SCI.  
 
3.4.5 Philosophy 
The philosophy of yoga (as outlined in Chapter 1) offers a blueprint for a 
happy, healthy and peaceful life. A brief philosophical concept taken 
from Patanjali’s Sutras was introduced at the start of each class. These 
concepts were further intertwined in classes with topics including (but 
not limited to) self-care, non-violence, gratitude, contentment, purity of 
mind, body and speech, ego, kindness, attachment, acceptance and 
awareness (see Table 12). These were chosen by the teacher prior to 
class to offer participants a variety of philosophical topics. 
 
Despite the mainstream view in Australia being that yoga is 
predominantly a physical practice, philosophical topics were included 
in this program, as they have shown to offer individuals an opportunity  
to contemplate the body from the inside (Curtis et al., 2015; Garrett et 
al., 2011), by awakening a deeper sense of self through the 
development of positive attitudes and behaviours (Atkinson & Permuth-
Levine, 2009). Studies report that participants have perceived 
themselves as more tolerant of events in everyday life due to the 
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philosophies they learned at yoga (Atkinson & Permuth-Levine, 2009) 
and less reactive to situations that arise (Alexander et al., 2013).  
 
Table 12. Topics covered in meditation using Yama and Niyama (yoga's ethical 
guidelines as written in the first two limbs of Patanjali's eightfold path) (Desikachar, 
1995) 
 
Concept / 
Philosophy 
Explanation 
Self-care Sutra 2.16. The suffering that is to come can be avoided. 
In class: Attending class is a means of self-care. Becoming more 
aware of the proactive choices you make in each moment.  
Nonviolence 
(Ahimsa) 
1. Sutra 2.35.  Respect for all living things and avoidance of violence 
towards others, taking into consideration one’s own mind, body and 
spirit. No harm. 
In class. The process of ahimsa is practicing in a manner that is safe 
and supportive, being mindful of negative (or harmful) language 
used towards self if a certain aesthetic is not achieved.  
Gratitude Sutra 2.39. Recognising blessings in everything. To acknowledge 
gratitude, you must practice non attachment (aparigraha).  
In class. The process of learning to appreciation of what you have 
before you, whether this is the ability to come to class or the time to 
practice, and the ability to move your body into shapes. 
Purity of 
mind, body 
and speech 
(Saucha) 
Sutra 2.40. Saucha is the first of the niyamas, the active observances 
of keeping things “clean, inside and out”. Keep thoughts uncluttered 
to feel free from afflictive emotions; keep your body and environment 
in order, to create a sense of calm. 
In class. Consideration of language used to others. Basic hygiene 
maintained, Empty leg bags. Modest clothing.  
Attachment 
(Aparigraha) 
Sutra 2.39. Non possessiveness and to not accumulate through greed  
In class. The process of aparigraha is not becoming attached to 
what “image” a pose looks like according to social media or clinging 
on to something that no longer serves you. 
Acceptance 
/ 
Contentment 
(Santosha) 
Sutra 2.42. Embracing what is in front your you, without yearning.  
In class. Acceptance with what your body is able to do today. The 
process of santosha is relaxing into where you are in your pose right 
now and realizing that it is perfect, just as it is. 
Awareness 
(Svadhyaya) 
Sutra 2.44. Skilful and systematic investigation of how things are. 
In class. The process of self-observation allows you to uncover 
(without judgement) and address the unconscious patterns and 
habits you cling to.  
Effort / 
Balance 
(Sthira 
Sukham 
Asanam) 
Sutra 2.46. Every asana should be steady and comfortable. It is 
important to note this is the only reference to asana within Patanjali’s 
sutras.  
In class. The process of sthira sukham asanam is finding balance 
between effort and ease within the asana.  
 
3.5 Specific class sequences 
Initially the program was designed to run with participants in their 
wheelchairs, concentrating on upper body postures before being 
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transferred to the floor prior to meditation. However, within three classes, 
some participants initiated transferring themselves to the floor upon 
arrival to class. Through consensus among participants, the program  
changed to being 100% floor based. The practice was not conducted 
with participants in their wheelchair unless a participant specifically 
requested this for personal reasons.  
 
Most sequences were linear where one posture followed another in a 
logical step-by-step direction, moving from less to more challenging 
(Curtis et al., 2017; Curtis et al., 2015). This prepares the body to 
systematically warm up any tight structures with one pose leading to the 
next by its similarity rather than its opposition. A modified sun salutation 
was performed two to three times in each class, with a focus on a 
different aspect of the posture. Poses were constantly linked to breath 
and movement with a mixture of dynamic and static postures. Towards 
the end of class, the intensity slowed to allow for more cooling postures 
and preparation for meditation.  
A variety of offered asana allowed for different experiences in each 
class to keep participants cognitively and physically engaged (Bastille & 
Gill-Body, 2004; Curtis et al., 2017; Immink et al., 2014). When the program 
began, it was not the priority of the teacher to have the classes 
delivered in a reproducible manner. Classes were based on themes, for 
example, physical (backbends, forward folds, rotation), philosophical 
(self-care, compassion, non-violence, resistance) or energetic 
(grounding) principles. Of most importance to the teacher was that 
every individual had the opportunity to participate according to their 
ability in an individual practice within a group setting (de Manincor et 
al., 2015; Ward et al., 2014).  
People who use wheelchairs have their bodies in the one position for 
extended periods. The moving repetition of postures (rather than long 
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holding), dynamic sequences of postures (including sun salutations) and 
a range of different postures (to maintain interest) was considered 
important in De Manincor et al.’s (2015) Delphi study of people with 
mental health issues. Opportunities to move limbs and trunk in different 
ways not only keeps those muscles and joints healthy, but it can assist 
with day to day tasks, such as reaching across the body to pick up an 
item or down to the floor. It was important to the teacher that 
participants had the opportunity to practise on a mat as “the body 
deserves to live in more spaces” than a wheelchair (Sanford, 2006, p. 
171). Practising outside the chair was thought to allow for more freedom 
and rhythm of movement and an opportunity for expansion – two of the 
main principles of Sanford’s adapted yoga teacher training.  
 
Participants were encouraged, where possible, to transfer 
independently onto the floor. Assistance was available from the teacher 
and/or volunteers to those who required it. Each transfer for those with 
higher needs was assessed on an individual basis for comfort and safety. 
Supported transfers consisted of up to four assistants lifting a client (under 
thighs and shoulders) or the use of lifting equipment.  
 
In these classes, the teacher did not follow one particular ‘style’ of yoga, 
instead she drew from knowledge following years of practice and 
training. There is currently no evidence to suggest that one style of yoga 
has better odds of reaching positive conclusions than any other 
(Cramer, Lauche, Langhorst, & Dobos, 2016). With this knowledge, a 
variety of styles was used interchangeably in class to offer a wider range 
of opportunities to participants who may not be able to perform a 
number of traditional poses.  
 
 
 
  97 
3.6 Home practice 
Home practice was not a focus of the adapted yoga program. Rani 
Elwy et al. (2014) reviewed 465 yoga studies and reported 74% (n=336) 
did not include a home practice. No reasons were provided as to why 
a home program was not included.  
 
Participant requirements for home practice within this program were 
highly variable considering the level of SCI and availability of resources 
and support.  For the teacher, the potential safety risks of unsupervised 
self-practice were too great for some participants. Suggestions for 
enhancing practice at home included pranayama techniques learned 
in class. Participants were also referred to meditation apps such as 
“Calm”, “Headspace” and “Yoga Glo” which could be downloaded for 
use.  
 
3.7 Teacher skills and attributes 
The program designer and regular class teacher is an Occupational 
Therapist who has worked in neurological rehabilitation since 2004. She 
is also a registered yoga teacher with Yoga Australia following 
completion of studies in 2012. This was followed with specialist disability 
yoga teacher training in the USA with Matthew Sanford (Mind Body 
Solutions), Sonia Sumar (Yoga for the Special Child) and Warriors at Ease. 
She has also completed training in Trauma Sensitive Yoga, Yin and iRest 
Level 1 in Australia. In total, the yoga teacher had completed over 500 
hours of yoga training, the majority of this was specific for disability 
(physical impairment, trauma and mental illness).  
 
There are several studies published which expound the values of an 
appropriately trained yoga teacher (de Manincor et al., 2015; Immink et 
al., 2014; Ward et al., 2014) when working with client who may have a 
chronic condition or disability. In order for participants to trust their 
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teacher, it is essential they have sufficient knowledge and skills to ensure 
safety whilst providing an enjoyable therapeutic experience (Keosaian, 
et al., 2016). However, in other studies, experience was valued more 
than qualification, with teachers not necessarily requiring specialised 
qualifications in teaching therapeutic yoga (Ward et al., 2014). In 
Keosaian et al.’s (2016, p. 5) study of people with chronic low back pain, 
participants “placed an especially high value on the trust and relational 
components of the yoga program” in relation to their instructor and fear 
of injury. 
 
3.8 Assistant skills and attributes 
One significant facilitator of people with SCI being active is having 
access to personal assistants (Kehn & Kroll, 2009). All assistants in this 
program, prior to commencing, received basic training on manual 
handling and safety to reduce any adverse events. For the safety of all 
stakeholders training included specifics of SCI (levels of injury and 
movement) as well as basic and potential risks (pressure injury, leg bags 
and catheters). It was also a requirement of the rehabilitation hospital 
that volunteers undergo a formal orientation process. Volunteers came 
from diverse backgrounds; they included community minded locals, 
allied health students and yoga teachers. Also present in some classes, 
depending on the number of volunteers available, was a trained 
Recreation Therapy Assistant who was available to offer support. All 
assistants adhered to a professional dress code due to the close 
personal contact required during manual handling (Emerson, Sharma, 
Chaudry, & Turner, 2009). The assistants were required to safely push, pull, 
hold and move participants under the direction of the yoga teacher 
and with feedback from the person with whom they were working. 
 
Assistants were available in classes to offer support during transfers and 
repositioning to facilitate movement and to provide support for stability 
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and safety at one of the sites where the program was delivered. At the 
second site, the yoga teacher was available to assist participants during 
their practice. Equally important as the skills of assistants were their 
actions and attitudes toward participants (Levins, 2004).  
 
To ensure safety and support, each class had staffing to facilitate each 
element of class. Some participants required 1:1 assistance to enable 
their body to be positioned into the asana shapes, whilst others with 
higher support needs (such as a person with quadriplegia) may need 2:1 
or 3:1, depending on their frame and ability to move. Assistants, as part 
of their training, were encouraged to allow each participant freedom of 
movement (Curtis et al., 2015; Emerson et al., 2009) where possible, to 
see what they could achieve, prior to offering support.   
In summary, the adapted yoga program for people with SCI was 
operating prior to the commencement of this study. The yoga program 
was designed from the experience of the teacher, and has been 
described in relation to design, structure and organisation.  
The next section of this chapter, the development of an initial rough 
program theory, will examine the available literature utilising the realist 
evaluation framework methodology in terms of context, mechanism 
and outcome configurations.  
3.9 Development of an initial rough program theory 
A program theory is central to realist evaluation, as it forms the scaffold 
to the plausible explanation of why an intervention works, and in what 
specific circumstances. The development of a broad framework (or 
initial rough program theory - IRPT) at an early stage may be particularly 
useful for multifaceted interventions (Shearn et al., Allmark, Piercey, & 
Hirst, 2017), which in this case is yoga. The program theory presented 
here does not seek fidelity, as realist evaluation does not expect 
standardisation (Wong et al., 2016). Rather, this study is seeking to 
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develop a clearer representation of the IRPT for an adapted yoga 
program for people with SCI.  
Lessons can be learnt from what works in yoga programs for all 
populations in relation to benefits for the mind and body. Development 
of the IRPT was informed by both the main findings of the integrative 
review (presented in Chapter 2) and broader literature. The broader 
literature was used to ensure a more comprehensive understanding of 
the relationship between yoga and health was considered when 
contemplating “what works for whom”. The development of an initial 
rough program theory for a yoga program for people with a SCI involved 
development of potential context, mechanism, outcome (CMO) 
configurations. These 22 theoretical statements are presented in 
Appendix C (Potential CMO configurations using available literature). 
Most (n=15) relate to the adapted yoga program itself, five to the 
instructor of the program and two to people with SCI participating in the 
program. The literature informing/supporting each aspect of the 
statements is also included. These 22 statements were condensed into 
12 propositions to capture the essence of a yoga program. 
The 12 propositions in the IRPT are: 
1. All four components of yoga (asana, pranayama, meditation and 
philosophy) will be beneficial for managing symptoms of stress to 
provide a deeper sense of self through mind body connection;  
2. Asana will allow a better understanding of the body through 
choice and movement to experience a positive relationship with 
the body and increased awareness; 
3. Pranayama will manage symptoms allowing easier breathing, a 
sense of calm and wellbeing; 
4. Meditation will promote relaxation and emotional regulation; 
5. Yoga philosophy will promote resilience and encourage a 
culturally sensitive yoga practice; 
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6. Trained assistants and the use of props will enable an inclusive 
practice; 
7. The use of energy principles will facilitate holistic connection, relax 
the nervous system and align the body; 
8. Modified poses will enable all to experience yoga and feel 
confident within themselves; 
9. Lavender will facilitate a sense of calm; 
10. Trauma yoga principles will assist to reidentify with self, the 
formation of gentle relationships with the body, and mindful 
thoughts and reactions; 
11.  Group sessions will encourage community and social networking; 
and 
12.  A professional teacher with necessary qualifications and 
experience will ensure safe and inclusive participation for all. 
This theoretical framework, the 12 propositions, is the foundation from 
which all knowledge is constructed for this study. It is the structure and 
vision which demonstrates how the researcher understands and plans to 
research the topic. A theory-driven evaluation approach, specifically 
using a realist evaluation framework, was employed to develop theory 
and contribute to the understanding around what works for whom and 
in which circumstances for an adapted yoga class for people with SCI. 
The following chapter, Methodology, provides an outline of research 
methods that were followed in the study to evaluate these propositions.  
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Chapter 4 
Methodology  
 
This study evaluated an adapted yoga program for people with SCI, 
implemented in two different locations in Sydney, Australia. A theory-
driven evaluation approach, specifically using the realist evaluation 
framework, was employed to develop theory around “what works, for 
whom and in which circumstances” (Pawson, 2013, p.15).   
This chapter presents some key tenets of realist evaluation and how it 
was used for theory formation and the building of an adapted yoga 
program for people with SCI. Following this, methods used in this study 
including participant recruitment, data collection and analysis are 
presented.  
4.1 Aim of the study 
The aim of this study was to examine the unique perspectives and 
experiences of persons with a SCI who participate in an adapted yoga 
program. Furthermore, identification of program outcomes from the 
perspective of program participants was deemed important in order to 
determine the contexts and mechanisms of the yoga program that 
produced those results. Specifically, this study sought to identify the 
elements of the adapted yoga program for people with SCI that work, 
for whom, in what respects, to what extent, in what contexts and how.  
 
4.2 Research design 
This exploratory study used a realist evaluation framework to evaluate 
an innovative and complex adapted yoga program for people with SCI. 
The realist evaluation framework is essentially a method of evaluation 
that aims to explore and develop theories about how and why complex 
interventions work (Pawson & Tilley, 1997).  
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Philosophical underpinnings of realist evaluation 
The philosophical underpinnings of realistic evaluation are “evolutionary 
rather than having any finality” (Pawson, 2016). To position realist 
evaluation, the RAMESES II Project (Greenhalgh et al., 2015) explains 
three broad schools of foundational philosophy which have different 
ontological assumptions: positivism, constructivism and realism. Realism, 
at its simplest, is reported to sit between constructivism and positivism 
(Greenhalgh et al., 2015). “For critical realists, the ultimate goal of 
research is not to identify generalisable laws (positivism) or to identify the 
lived experience or beliefs of social actors (interpretivism), it is to develop 
deeper levels of explanation and understanding” (McEvoy & Richards, 
2006, p. 69).  
 
With a focus on “the interplay between agency (individual determinants 
of how people act) and structure (the circumstances which influence 
agency)” (Williams, Rycroft-Malone & Burton, 2017, p.5), realist enquiry 
recognises that the real world exists independent of our understanding 
of it (Williams et al., 2017). This thinking is informed by Bhaskar’s belief that 
reality exists at three different levels, the empirical, actual and real 
(Bhaskar, R, 2016). Mechanisms which may or may not fire are real, 
events which may or may not be observable are actual, and 
experiences and observable events are empirical (Bhaskar, R, 2016). 
 
Realistic evaluation was developed to overcome some of the difficulties 
encountered with measurement and the effects of causation within 
complex social systems (Maxwell, 2012). Hence it adopts different 
approaches for studying the real, the actual and the empirical. This has 
led to realist evaluation being described as ontologically positivist and 
epistemologically constructivist (Maxwell, 2012).  
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Whilst Bhaskar is recognised as the founder of critical realism, other 
philosophers have been influential in analysing the social world (Williams 
et al., 2017). Inherent is the “embeddedness of all human action within 
a wide range of social processes” (Pawson & Tilley, 1997, p.406). There 
are different and valid perspectives on reality, and “part of the world we 
want to understand” (Maxwell, 2012. p. 9).  
 
Byng et al. (2005) brings to our attention the importance of feedback 
loops between mechanisms and program interventions which are 
foundational to emergence and embeddedness.  Embeddedness 
implies that all acts have in-built assumptions in order for them to make 
sense to the individual. One action leads to another because of each 
action’s accepted order in the whole system.  Whereas emergence 
acknowledges that open systems are fluid and suggest that 
mechanisms can transform themselves and give rise to new and 
emerging occurrences. Situations in which a program operates are 
continuously changing, requiring the program to respond to those 
changes. The inclusive nature of realist evaluation identifies the key 
factors in a program that are responsible for, or contribute to, the 
outcomes.  
 
Bhaksar (2016, p.3) developed the concept of ‘retroductive argument’, 
asking the question “what would, if it were real, bring about, produce, 
cause or explain a phenomenon?”. Here begins the conceptualisation 
of generative mechanisms, which is integral to realist evaluation. Terms 
such as ‘retroduction’ and ‘abduction’ are often used interchangeably 
in theory driven evaluations (Richardson, 2006), however they are 
different. Abduction operates from a ‘bottom up’ approach where 
specific facts are collected and connected together in order to 
develop hypotheses and is synonymous with grounded theory (Haig, 
2016; Richardson, 2006). In realist evaluation, retroduction refers to the 
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“identification of hidden causal forces that lie behind identified patterns 
or changes in those patterns” (RAMESES II, 2017b, p. 1). It involves 
discovering what causal powers might be at work in producing 
observed patterns or changes in patterns. Unlike abduction, it is 
underpinned by a “belief that an understanding of causation cannot be 
achieved using only observable evidence” suggesting investigators use 
“their common sense, intelligence, expertise, and informed imagination 
to build and test theories about underpinning causal processes” 
(RAMESES II, 2017b, p. 1). 
 
This starts with an observation and then seeks to find an explanation of 
the hidden causal factors, allowing the investigation of mechanisms and 
the conditions under which outcomes may, or may not, arise. The use of 
this inductive and deductive logic is used to theorise the context-
mechanism-outcome configuration. 
 
The Context-Mechanism-Outcome Configuration (CMO), as suggested 
by Pawson and Tilley (1997), analyses relationships between the 
intervention, context and mechanism to give reason for change. It is a 
hypothesis that a program works (O) due to the action of an underlying 
mechanism (M) if it operates in the right conditions (C), hence the 
suggested formula (Pawson & Tilley, 1997):  
 
C (Context) + M (Mechanism) = O (Outcome) 
 
Underpinning this is the assumption that participants respond differently 
to different stimuli in different situations. In light of this, realist evaluators 
do not expect that programs can be easily replicated from one context 
to another with the purpose of achieving the same outcome.  
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Difficulties have been noted in the ability of researchers to interpret and 
apply the philosophical principles and methodological foundations 
underpinning realist evaluation (Marchal et al., 2012; Porter, 2015). 
Dedicated standardisation for realist evaluation is not yet developed 
(Kazi, 2003) nor is the pathway or sequence of steps clear (Salter & 
Kothan, 2014). If used superficially it has the advantage of exploring the 
processes and contexts of a program, however, it does not probe into 
the deeper explanations of change.  
 
Realist evaluation  
 
The realist evaluation approach starts with the premise that a program 
works by enabling participants to make choices (Pawson, 2013). The 
framework guides the researcher through an evaluation cycle that is 
theory-driven and aims to refine theories underpinning a complex social 
program. It aims to explain under what conditions a program is most 
effective (Pawson & Tilley, 1997).  
The foundational theory of this yoga program is the widely-known and 
documented benefits of a yoga practice in the general population (as 
discussed in Chapter 1), and the translation of these when the 
population includes people who have a SCI.  
A realist hypothesis, called a program theory, was developed 
prospectively to build an explanatory account of how the program 
would work, with whom and under what circumstances. Often using 
evidence, the underlying premise of a program theory is the if-then 
proposition (Pawson, 2013). If certain resources are available, this will 
then trigger a person’s reasoning, generating a change in their 
behaviour. The framework assumes the system and structures have real 
effects, where different people in different social, organisational and 
cultural settings will respond differently to the same experience. This 
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introduces the concept of mechanisms (Dalkin et al., 2015; Pawson & 
Tilley, 1997). Westhorp (2014, p. 3) suggests the facilitator of a program 
“only has the power to ‘cause’ change” because of the way they 
operate within that program. In the adapted yoga program of this study, 
this refers to how the teacher operates in relation to the participant, 
whilst using the spaces, equipment and drawing on the social rules that 
guide it. The causal processes, the mechanisms, will change if any of 
these elements of the program are removed or changed.	Mechanisms 
exist as part of a whole system and will be discussed next.  
4.2.1 The role of mechanisms 
Mechanisms are the ideas and opportunities that are established 
throughout a program by participants. Whereas outcomes are the 
experiences resulting from the program, mechanisms apply in that 
specific context. In other words, a realist evaluation approach attempts 
to recognise the extent to which contexts and mechanisms interact to 
produce the expected (and unexpected) outcomes. A common error 
is for evaluators to meld the term mechanism with program activity 
(Astbury, 2010). Mechanisms “refer to the choices and capacities which 
lead to regular patterns of social behaviour” (Pawson & Tilley, 1997, p. 
216).  
 
The definition of what constitutes a mechanism has been defined 
differently between studies (Marchal et al., 2012). Pawson and Tilley’s 
(Pawson & Tilley, 1997) definition of a mechanism is that it is “not a 
variable but an account of the make-up, behaviour and 
interrelationships of those processes which are responsible for the 
regularity. A mechanism is thus, a theory – a theory which spells out the 
potential of human resources and reasoning”. More recently, 
Greenhalgh et al. (2009, p. 396) defined a mechanism as the 
“stakeholders’ ideas about how change will be achieved”. Mechanisms 
are not variables, mediators or moderators; they should be perceived as 
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the knowledge gained from an activity, not used to explain the actual 
activities of a program itself (Astbury, 2010).  
 
Westhorp (2014) suggests mechanisms can be intended or unintended 
and can enable existing reasoning or change in reasoning. Each will 
work differently as individuals have their own underlying processes to 
bring about change, which can operate at any stage of a program.  
 
Dalkin et al. (2015, p. 3) bring into consideration the “disaggregation of 
the mechanism resource and mechanism reasoning” to provide 
distinction and clarification from Pawson and Tilley’s (1997) seminal work. 
It is the underlying mechanisms, rather than the impact of the program 
offered, which cause outcomes. Westhorp (2014, p.6) suggests “it is 
important to remember here the ‘reasoning’ is a catch-all term for 
‘anything that happens inside the intended beneficiary’s head’: it can 
imply reasoning in the sense of logic-in-use, or values, emotion or a 
combination of these.” Dalkin et al. (2015) further break down a 
mechanism into ‘reasoning’ and ‘resources’ to clarify differences 
between mechanism and context. Building on that work the revised 
formula reads:  
 
M (Resources) + C (Context) + M (Reasoning) = O (Outcome) 
To enable clearer applications, and based on Dalkin et al.’s (2015) work, 
the configuration used in this study is: 
R (Resources) + C (Context) + M (Reasoning) = O (Outcome) 
The authors felt the resources were integral to the program and did not 
change. Nor would the resources convey any information regarding 
decisions and behaviours from our intended participants.  
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4.2.2 The role of context 
Contexts are defined as the social and cultural conditions in which a 
program is applied. A realist approach suggests that context contributes 
toward program outcomes and assumes nothing works for everyone 
everywhere. Whilst external to the intervention, they refer to the circles 
of social rules, values and sets of interrelationships (Pawson & Tilley, 1997) 
functioning in the program which may help or hinder mechanisms 
(RAMESES II, 2017a). Whether a mechanism fires or not is dependent on 
the context in which it operates. 
 
In this study contexts, such as individual capacities and religious beliefs, 
may need to be considered as they may influence an individual’s 
response to a program intervention. Contexts can and do change, by 
interacting and influencing each other over time, however, are slower 
to evolve than mechanisms. They are bound with mechanisms of a 
program; however, it must be understood they are methodologically 
separate. “Just as programs involve multiple mechanisms, they will, 
characteristically, also include multiple contexts” (Pawson & Tilley, 1997, 
p. 216). Interventions are embedded in a range of attitudinal, individual, 
institutional and societal processes; thus, program outcomes are 
influenced by a range of macro and micro social forces (Pawson & Tilley, 
1997).  
 
Pawson’s “aide memoir” provides four contextual layers to consider 
(Pawson, 2013, p. 36):  
1. Individuals; 
2. Interpersonal relations; 
3. Institutional settings; and 
4. Infrastructure. 
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Individual contexts are as the title suggests; these are the characteristics 
and capacities of the stakeholders within the program. As people, their 
boundaries are flexible. 
 
Interpersonal relations between stakeholders within the program include 
the teacher, assistants and the participants themselves. This association 
may be based on inference, regular interaction or some other type of 
social commitment. In this the following question is asked, ‘What 
relationships are formed or not?’.   
 
The institutional settings were a clinical rehabilitation facility and a 
specialised SCI resort (linked to the clinical facility). The times and room 
space are determined by the facilities.  
The wider social and cultural aspects of yoga (and all that 
encompasses) fall in the infrastructure. In Australia, it is unclear if yoga is 
seen  “as a physical activity, a form of therapy, a spiritual path or a 
lifestyle” (Penman, Cohen, Stevens, & Jackson, 2012, p. 92). Penman et 
al.’s study (2012) investigated the practice of yoga in Australia by 
conducting a national survey of yoga practitioners utilising a respondent 
self-selecting web-based questionnaire. Results showed the typical 
survey respondent was a 41-year-old, tertiary educated, employed, 
health-conscious female. In a later study of Australian women (Cramer, 
Sibbritt, Park, Adams, & Laucher, 2017), a yoga /meditation practice was 
associated with higher physical activity levels and a higher likelihood of 
vegetarian or vegan diet.  
It should be considered that within these four proposed contexts, there 
are several configurations and relationships simultaneously occurring. 
Variations within the population can influence which mechanisms 
operate; this is the basis of the ‘for whom’ question in realist evaluation. 
Access to these resources and opportunities can influence reasoning. In 
  111 
an open social system, there are a multitude of different causal 
mechanisms, interacting in different contexts and at different levels of 
systems. Causality is generative in nature due to the interactions 
between individuals and organisations, both of which have their own 
interests and objectives. Change occurs when interventions, combined 
with the right context, initiate generative mechanisms (Dalkin et al., 
2015; Salter & Kothan, 2014), which is central to realist evaluation.  
 
4.2.3 Why use realist evaluation 
Evidence suggests there is potential for yoga to be used in the treatment 
of several health conditions (McCall, 2013), however there is a paucity 
of information on yoga outcomes for people living with a SCI and how 
adaptive yoga is used in this population. As yoga is complex and 
includes many people providing and receiving services, it must be 
investigated using a methodology that embraces human volition, rather 
than minimises it (Parson, Greenhalgh, Harvey & Walshe, 2004). Previous 
studies of adapted yoga programs for people with SCI have not 
focussed on the causative factors behind the outcomes. 
 
A realist evaluation approach firstly aims to develop and postulate 
transferable, middle-range theories about which mechanisms create 
what types of outcomes, under what conditions (Pawson & Tilley, 1997). 
Secondly, realist evaluation can assist service providers gain a sound 
understanding of a program’s effectiveness (Pawson & Tilley, 1997). 
 
Chapters 1 and 2 have identified some anticipated benefits of a yoga 
practice for the general public, as well as those living with a neurological 
impairment. Unfortunately, some of those studies were found to be 
methodologically weak, as are others in this area (McCall, 2013). 
Preliminary evidence for people living with a SCI who practice yoga is 
encouraging (Curtis et al., 2017; Curtis et al., 2015; O'Connor, 2014). 
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However, reported outcomes lack clarity and reference to program 
contexts and causal mechanisms.  
 
As a multifaceted and complex phenomenon, yoga can be difficult to 
define in current times due to its rapid expansion in Western culture. The 
concept of what constitutes yoga is broadening as more people 
become involved and practise. However, when explored, all schools 
and branches of yoga hold true to the foundation of the state of 
awareness (Feuerstein, 1998). To ensure clarity about what contributes 
to yoga outcomes, exploration of the complexities of the intervention is 
required. This method requires testing and refinement of the program 
theory, rather than the intervention itself. It helps with the “identification 
of contextually grounded explanatory mechanisms” (Manzano, 2016, p. 
3) which would be hard to determine using only quantitative means.  
 
Causation and attribution are critical matters for impact evaluation 
(Westhorp, 2014). In this study it was important to understand why 
different outcomes are achieved. This required delving deeper to 
understand and clarify how the yoga program interplayed with existing 
circumstances to bring about those outcomes and how sequences of 
connections may be borne or changed given time.  
Whilst RCTs may be considered the gold standard in determining cause-
and-effect relationships, there are often practical and methodological 
difficulties to be faced (Craig, 2008; Marchal et al., 2013). For instance, 
the scale of this adapted yoga program is too small for an RCT to be 
feasible. With an RCT, the participants need to be exposed to the same 
yoga intervention and there are insufficient numbers of people living 
with SCI in Australia for this to be feasible.  
In addition, whilst RCTs produce statistically accurate data, the 
information is largely unhelpful without the detailed information about 
  113 
how an intervention may be replicated or the characteristics of the 
participants involved, which is usually considered an element requiring 
control (Greenhalgh et al., 2015; Marchal et al., 2013).  
 
An evaluation methodology informed by realist evaluation principles, 
was considered best to address the gaps identified in the literature. 
Factors and characteristics influencing the complexity of an adapted 
yoga program are many. This could be the number and variability of 
outcomes, the number and degree of behaviours of those receiving the 
intervention and the degree of flexibility or tailoring involved in the 
program. Researchers need to take these factors into account to gain 
a holistic viewpoint. The human agency aspect alone requires 
consideration to identity, values, skills, beliefs and goals of those 
participating in a program (Craig, 2008). The increased use of realist 
evaluation in the appraisal of complex interventions can be attributed 
to stakeholders requiring deeper insights into the structure and 
particulars of a program (Greenhalgh et al., 2015; Moore, 2015) 
 
This study is evaluating a new adapted yoga initiative that seems to 
work, but for whom and how is not yet understood. The program is not 
yet adequately developed and trialled. Realist evaluation searches for 
and refines explanation of program effectiveness and goes beyond 
appearances to seek its essence. It contemplates a theory of what may 
cause change, even when the theory is not explicit.  
 
4.3 The research process 
4.3.1 Data collection 
Data consisted of two semi-structured interviews per participant for 
eleven participants, a single interview for two participants and field 
notes.  During each interview the researcher took field notes 
immediately as a means of documenting needed contextual 
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information and supplementing language-focused data (Phillippi & 
Lauderdale, 2018). These small, keyword-based notes were taken during 
the conversation whilst maintaining participation and eye contact with 
the individual. These short notes were used as a reminder to come back 
to a topic for more explanation in identifying connections and 
relationships, and to clarify terminology and comments from 
participants. Participants’ reactions to emerging findings were used to 
refine explanations (Barbour, 2001) and assist in the iterative cultivation 
of interview questions. Respondent validation as part of a process of 
error reduction “generates further original data, which in turn requires 
interpretation” (Mays & Pope, 2000, p. 51). Field notes did not contain 
any information to allow for participant identification, as all notes were 
coded.  
 
In the interviews, general questions were asked in order to tailor future 
questions for greater depth and understanding: their participation, 
experiences and perception of an adapted yoga practice. As with the 
methodology itself, there is no clear interpretation of what a realist 
interview is (Manzano, 2016). Descriptive qualitative accounts of 
stakeholders interpretations of why a program ‘works’ and the 
respondent’s accounts of outcomes are interpreted as evidence of 
program success (Pawson & Manzano-Santaella, 2012). Views were 
systematically explored throughout the interview process without 
interfering with the natural storytelling process of the participants, rather 
than ticking boxes (Manzano, 2016).  
Pawson and Tilly (1997) propose a formula for conversational prompts 
that are designed to encourage participants to explain their choices in 
relation to the intervention. Pawson (1996) suggests that the 
understanding of what are contexts and outcomes should be led by the 
researcher. The impact of the mechanisms, however, should be edified 
by the respondent because the overall aim of the interview is to 
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investigate the reasoning, choices, and motivation of the participant. 
Although the researcher will have provisional expectations about what 
the response will be, the participant will have expert knowledge of what 
occurred from their own experience.  
The interview protocol for the first interview included the following 
questions: 
1. Tell me about how you heard about the yoga program; 
2. Ability to participate in class? What impacted on this; 
3. What were your expectations of the yoga program; 
4. What influenced participation in the program? 
5. Approximately how many yoga classes have you attended;  
6. Tell me about your early experiences of the yoga program. 
7. What aspects of the program are considered essential to you? Asana 
/ Pranayama/ Meditation / Philosophy? Why?; 
8. Where your expectations / outcomes? What do you think caused 
that to happen; 
9. To what extent did it work / not work. 
 
It was assumed that people hold different perceptions of a yoga 
practice and therefore have different assumptions as to what possible 
outcomes may occur. The second interview delved deeper into known 
resources and individual contexts to explore specific experiences of the 
adapted yoga classes. Certain elements of the program theory were 
introduced, with attempts to avoid “leading the interview” by testing 
multiple theories on the same aspect of the program. The use of theory 
driven interviews is to inspire, validate, falsify or modify hypotheses about 
how programs work (Manzano, 2016). 
 
The second interview became less formal and tailor-made to refine 
CMO configurations. In this way, each interview evolved into more of a 
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conversation, with dialogue guided around the intricacies of an 
adapted yoga program and their experiences.   
 
Participants were asked in interview two: 
1. Tell me about your experiences of the yoga program;  
2. What happens in a typical class; 
3. What are these activities like for you; 
4. Are any of the activities in the class of more or less interest to you? 
Please explain; 
5. Are any of the activities in the class of more or less beneficial to you? 
Please explain; 
6. If you are still participating in the program, can you tell me why?; 
7. If you are no longer participating in the program, can you tell me why 
not?; and 
8. What would you say to someone who was thinking about 
participating in this program for the first time?  
If expected outcomes were not identified, prompts were provided for 
participant experiences. If unexpected outcomes were identified, 
participants were prompted to provide greater detail. Throughout the 
dialogue, participants spoke naturally in terms of context, mechanism 
and outcome connections.  
The processes used to collect and document the data were rational and 
applied consistently. In this framework it is essential to not only access 
the respondent’s interpretation of experiences, but to attempt to 
identify causality (RAMESES II, 2017b) by asking participants “why”.  
 
First interviews were between 14 and 45 minutes in duration, the average 
being 29 minutes for the 13 participants. Eleven interviews were 
completed face to face at Royal Rehab or Sargood on Collaroy. One 
interview was held at the workplace of one participant for his 
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convenience, whilst the other was undertaken over the phone. The 
timeframe for interviews was between March and September 2017. 
 
For the 11 participants who participated in the second interview, 
recordings ran from 15 to 65 minutes, the average being 28 minutes. Six 
of these were undertaken face to face, whilst the remainder were 
completed over the telephone. These interviews were conducted 
between July and October 2017. All interviews were audio-recorded 
and transcribed verbatim by a professional transcribing service. 
 
Upon receipt, each transcript was checked for accuracy, making any 
changes (de-identification, spelling errors, incorrect yoga terminology) 
that were necessary. Qualitative enquiry traditionally has a small number 
of interviews, with its purpose to focus on data saturation (Manzano, 
2016). Both Manzano (Manzano, 2016) and the RAMESES II Project 
(RAMESES, 2017) report widespread understanding there is no agreed 
upon number of interviews that should be conducted to reach 
saturation. Rather, in this study the aim was for relevance and rigour in 
the volume of the data. 
 
This approach is in line with the principles of the yoga practice itself, 
looking at “synergistic, rather than oppositional relationships” (Marchal 
et al., 2013, p. 124). It places particular emphasis on understanding how 
the elements of a yoga practice generate outcomes and how causal 
mechanisms are shaped and constrained by contexts (Greenhalgh et 
al., 2015; Marchal et al., 2012; Pawson & Tilley, 1997).  
 
The data collected from participants included program impacts and the 
processes of yoga implementation, the specific aspects of the program 
context that might impact on outcomes and how these contexts (which 
may include, but are not limited to social, economic & cultural factors) 
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shape the specific mechanisms (the underlying changes in the 
reasoning and behaviour of participants) responsible for triggering 
change. The information gained from this data should not be seen 
“simply as text to be interpreted”. Rather data should be “evidence for 
real phenomena and process” (Maxwell, 2012, p. 103) and an 
“exchange of ideas” (Pawson & Tilley, 1997, p. 157).  
 
Maxwell (2012) states it is imperative that relationships are established 
between stakeholders, as in realist evaluation interviews the interviewer 
needs to interact with participants. He terms this ’reflexivity’ where 
researchers are part of the social world being studied. The personal 
characteristics of the interviewer can be seen as an instrument  and it is 
their rapport which can shape and influence the results (Maxwell, 2012). 
  
In terms of qualitative data collection, realist interviews are different from 
traditional interviews in two distinct ways: the conceptual refinement 
process and the teacher-learner cycle (Pawson & Tilley, 1997). Pawson 
and Tilly (1997) maintain that the traditional approach to interviewing is 
inappropriate when using the realist framework, as in order to comment 
on the workings of the intervention, in this case adapted yoga, the 
participant needs to understand the underlying theory behind the 
design.  
 
The teacher–learner cycle is one relationship when conducting 
interviews (Manzano, 2016; Pawson & Tilley, 1997). Where possible the 
interviewer should be knowledgeable within the area of study, be that 
through experience or grey literature (Manzano, 2016). In this instance, 
the interviewer was the yoga teacher who taught the adapted yoga 
classes, and consideration of how this may have influenced the 
responses will be explored later in the chapter under ethical 
considerations.  
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4.3.2 Participants 
One challenge for this study, alongside constraints in both time and cost, 
was the population itself. Mentioned previously is the limited number of 
people living in Sydney who have practised yoga since their SCI. 
Convenient recruitment was conducted over the two sites in Sydney 
which offer the adapted yoga program. This  means that because 
“sampling should be based on what you want to accomplish and what 
you want to know” (Maxwell, 2012, p. 94), this study was strategic about 
the selection of study participants. 
 
The two sites come under the umbrella of Royal Rehab, a specialist 
neurological rehabilitation service provider based in Ryde, NSW. Classes 
at Ryde commenced in September, using two rooms over this time 
period; one was a dedicated recreation space and the other was a 
conference room. The classes offered at Sargood on Collaroy (a fully 
accessible resort specifically for SCI guests on Sydney’s northern 
beaches) started in February 2017, just prior to the resort opening, 
originally in the gym space (with ocean front views) before moving to a 
therapy room later in the year. The classes at Ryde ran at 6pm on 
Wednesdays, whilst at Collaroy they were offered on Tuesdays at 
9.30am. The two centres involved in the research project were different 
with regards to location and room size. However, they were similar in that 
none of the rooms used were dedicated rooms for yoga practice; rather 
they were common therapy or meeting rooms within each facility.  
 
Program co-ordinators of recreation programs at both sites were given 
a written overview of the project. They were asked to identify potential 
participants who met the inclusion criteria to be involved in the research 
project:  
• Diagnosed SCI; 
• Able to understand instructions in English / communicate in English; 
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• 18 years of age or older; and 
• Participated in at least five sessions of the adapted yoga for people 
with SCI program.  
 
Participants were contacted by Recreation Coordinators from either 
Ryde or Collaroy and provided with a copy of the Participant 
Information Sheet and Consent Form. Organisation staff made a follow 
up phone call seven days later and sought permission from potential 
participants to provide their contact details to the researcher.  
 
Interested individuals who agreed to be contacted were given the 
Participant Information Sheet and an opportunity to ask further questions 
about the project by the researcher. Participants who subsequently 
agreed to be part of the project were offered a convenient meeting 
time for the initial interview. Consent was gained from each person prior 
to the interview commencing either in writing or verbally if hand function 
was reduced.  
 
Thirteen individuals participated in the initial interview which asked 
about their decision to participate in the adapted yoga program, their 
expectations and their initial experiences of participating. The second 
interview, which 11 participants completed, explored their experience 
of participating in the program in more depth. The two participants who 
did not participate in the second interview did not respond to the 
requests made by the researcher prior to the timeframe needed for data 
analysis to commence. 
 
Of the 13 participants, two were female. Ages ranged from 24 to 58 
years, with the time since SCI varying from two to 36 years. Mechanisms 
of injury were three falls, two spinal tumours, six sporting / recreation 
accidents and two motor vehicle accidents, resulting in seven 
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participants living with quadriplegia. Participant demographics are 
reported in Table 13. 
 
Table 13. Description of study participants 
 
LEVEL OF INJURY MECHANISIM OF INJURY  YEARS SINCE 
INJURY 
1 C5-6 Incomplete Fall down a flight of stairs 9 
2 T1-5 Complete Benign spinal tumour 10 
3 C5-6 Incomplete Trampoline accident 8 
4 T10 Complete Canyoning accident, fall 12m from cliff face 2 
5 C5-6 Incomplete Rugby accident 7 
6 C4 Incomplete Rugby accident 2 
7  C5 Incomplete Gymnastics accident 5 
8 T6 Incomplete Motorbike accident 8 
9 C6-7 Complete Swimming pool accident 7 
10 C4-5 Incomplete Fall from a chair 9 
11 C4 Incomplete Fall from a balcony 3 
12 T5 Incomplete Motorbike accident 36 
13 L1 Complete Spinal tumour 2 
 
4.3.3 Data analysis  
This study was conducted in several phases: building the explanatory 
framework via an initial rough program theory (IRPT); exploring the 
explanatory framework through interview and dialogue with 
participants; and development of a bespoke RCMO configuration for 
an adapted yoga program for people with SCI (Dalkin et al., 2015; 
Pawson & Tilley, 1997).  
A directed content analysis approach was taken as an objective of this 
study is “to validate or extend conceptually a theoretical framework or 
theory” (Hsieh & Shannon, 2005, p. 1281). A visual representation of the 
analysis is in Figure 2.  
Data analysis started with reading all interview transcripts repeatedly to 
achieve immersion. Words and phrases in the text were highlighted to 
capture thoughts or concepts. These phrases where then transferred into 
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an organised summary of key meaningful units (Erlingsson & Brysiewicz, 
2017) with the researcher making notes of first impressions, thoughts, and 
initial analysis.  
The initial coding scheme utilised was the identification of resources, 
contexts, mechanisms and outcomes. However, in the early stages only 
outcomes were easily identified in the data. A phrase was coded as an 
outcome if it described a result of a respondent’s experience of the 
adapted yoga program. Themes emerged from the data, however, a 
lack of clarity was apparent in some cases if a phrase was to be coded 
as a mechanism or a context.  
The researcher and two supervisors met to discuss the coding of R, C, M 
and O. This was to reduce any bias of the researcher’s pre-
understanding of yoga, but also seeking clarification within this study 
about what constitutes a mechanism and a context. 
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Classify all 
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Legend 
 
R = Resource C = Context 
M = Mechanism O = Outcome 
Refined “A journey of 
reconnection with the 
self” 
 
Figure 2. Linked code analysis procedure (Jackson & Kolla, 2012) 
Conceptual pathway of 
program  
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Mechanisms were actions or decisions made by participants in the program. 
Given that mechanisms are not directly observable, the uncovering of them is 
led by the theories about them. In this case, the adapted yoga program 
consisted of many components where it was not always possible to attribute a 
definitive label of mechanism or context. Data did not reveal clear links 
between a participant’s feelings about lost body awareness or adjustment to 
disability which may have affected their decision making. However, theories 
about that directed researchers to consider various webs of causal processes 
(Shearn et al., 2017).  
Evaluation relies on existing literature and theory (Jackson & Kolla, 2012; 
Shearn, Allmark, Piercey, & Hirst, 2017) to identify the discrete contexts, 
mechanisms and outcomes under investigation. Considering the scarcity of 
established literature on adapted yoga for people with SCI, particularly in 
relation to mechanisms within a yoga practice, consideration was given to 
evidence gained from the integrative review and broader yoga literature. 
Through this, logically interpreting and exploring associations that could be 
used to generate the RCMO connections empirically from the data.  
Established literature and clinical experience of the teacher about SCI was also 
considered to assist in the identification of contexts. One criterion used to 
determine if a phrase was a context was that it described something that 
existed prior to the introduction of the program or inherent to the program 
itself. A further criterion was Pawson’s (2013) “aide memoir” of the four Is: 
individuals, interpersonal relations, institutional setting and infrastructure which 
were discussed earlier in this chapter.  
Example of phrases taken from the transcripts are included below. In terms of 
R C M O connections, the data were characterised as follows:  
“Whether or not it was the overdose of lavender (R). … or … It was something 
just totally calming (O) and at the end of again that meditation (R) that was 
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just - it's just so relaxing (O) I think that was just what helped settled all that noise 
in your head (M) to just go away”  (P1.2/118). 
 
“I thinking the end being on the floor was much more helpful (M), being able 
to both get in those positions (R) that were challenging and also being able to 
stretch our bodies (O) and being able to meditate (R) that way. So, I think it 
was definitely a plus being able to do the yoga on the floor (M)” (P7.1, 57). 
 
Iterative cycles of classifying and codifying the data took place. Memos were 
written by researchers throughout the process to record emerging conceptual 
links and other observations about the data. All samples of coding were 
checked by the supervisors to enhance the rigour of the analysis. These reviews 
supported the recognition of, and attention to, researcher bias allowing the 
coding to be checked and challenged. Rigour was achieved by using three 
researchers to determine the consistency of the analysis and to manage 
challenges in distinguishing between contexts and mechanisms.  
 
This process identified the program resource and participant reasoning 
associated with the particular outcome to form an MO dyad. Data were 
further examined to establish which context/s were related to each MO. This 
systematic approach identified a tentative triad by determining likely and 
conjectured mechanisms responsible for the outcomes (either positive or 
negative) and contexts. From this, relationships were postulated logically with 
a tentative scheme of Dalkin et al.’s ( 2015) RCMO, separating resources and 
reasoning in the framework of mechanisms.  
Both supervisors reviewed and checked the coding for consistency and 
reliability. Differences of opinion relating to defining and identifying 
mechanisms or differentiating mechanisms from contexts or outcomes were 
discussed and resolved. These rich and valuable discussions continued 
throughout the analysis.  
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Close analysis of the descriptive experiences of the participants then focused 
on identifying triads or more complex strings within the transcripts. This was 
achieved by establishing which program resources and contexts were 
associated with the identified MO relationship. When these contexts or 
resources were identified they were incorporated into the MO dyad to form an 
RCMO configuration. Another pattern emerged was that of one configuration 
being dependent on a prior configuration (Byng, 2005). 
Participants often spoke instinctively in terms of program resources, context, 
mechanism and outcome connections. Like Jackson and Kolla (2012), it 
became apparent that exploring a situation using the respondent’s words to 
generate these connected or linked codes was well suited to examining the 
data. Colour coding these linkages directly allowed exploration of the different 
connections or constellations of specific contexts and outcomes that 
participants themselves identified. This allowed examination of whether these 
differed from what existed in the formal literature. It also supported discussion 
about and reflection on the analysis process, resulting in the author returning 
to the interview transcripts. 
Sticky notes are considered a traditional material to use in qualitative data 
analysis (Maher, Hadfield, Hutchings, & de Eyto, 2018). Initially identified R, C, 
M and Os were written on sticky notes for continued evaluation and to 
organise these abstractions into a hierarchical structure. This was found to 
generate greater insights into the data and triggered formation of the initial 
‘pathway from outsider to insider’ concept.  
Returning to this visual reference of sticky notes, researchers further postulated 
the RCMO relationships that would “likely be of importance” (Byng, 2005, p. 
73). These configurations, with common threads running through them, 
accounted for the processes which led to particular findings and led towards 
the formulation of a middle range theory (Marchal et al., 2012). 
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Middle range theory in realist evaluation is “situated at a more abstract level” 
(Marchal et al., 2012, p. 194) by creating generalisations. Whilst this level of 
abstraction “cannot capture every decision and every prompt” (Pawson, 
2013, p. 156) it was valid in its purpose to assess the effectiveness of the 
adapted yoga program and to “substantiate or devalidate the patterns that 
emerge” (Marchal et al., 2012, p. 195).  
Further visual analysis and mapping of connections was again conducted via 
the use of sticky notes. This allowed for greater interaction between 
researchers and increased the opportunity for interpretative insights leading to 
a more rigorous analysis and inspired higher levels of conceptualisation. Whilst 
it is acknowledged that the process of writing on sticky notes, arranging them, 
rearranging them, visual mapping etc. slowed the analysis process, it also 
encouraged a more meaningful interaction with the data. This allowed for the 
refinement of the ‘pathway from outsider to insider’ concept in the 
development of the “A journey of reconnection with the self”. This is explained 
in detail in Chapter 5.  
 
4.4 Ethical considerations 
Ethics approval was granted by the Northern Sydney Local Health District 
Human Research Ethics Committee on 05/09/2016, providing the reference 
number LNR/16/HAWK/303 (Appendix B). Site specific approval was received 
from Royal Rehab for both sites (Appendix B).  
 
4.4.1 Data storage 
Electronic data is stored on the Research Data Store (RDS) of the University of 
Sydney, under their Research Data Management Plan and Policy. This secure 
server is password accessible only by Lisa Bidgood and Associate Professor 
Murray Fisher. Hard copy data was stored in a locked filing cabinet at the 
residence of the Primary Investigator whilst undertaking analysis. Hard copy 
data will be destroyed post examination with a soft copy kept in the data store. 
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4.4.2 Data confidentiality 
Names were removed from all data collected. Participants were de-identified 
and allocated a participant number. A master sheet linking participant names 
and codes was kept in a separate locked filing cabinet at the residence of the 
lead researcher.  
 
4.4.3 Study record retention 
All data will be retained electronically and stored in the data store for a 
minimum of 5 years post study completion.  
 
4.5 Rigour 
The RAMESES II reporting standards for realist evaluations (Wong et al., 2016) 
were used to identify how and why rigour is demonstrated in this study. The 
biases of this study are acknowledged as part of rigour. For instance, in this 
study the yoga teacher is also the evaluator, which may be seen a potential 
conflict of interest. Similar dual roles have been discussed unfavorably in 
literature, in particular the potential ethical quandaries that may result (Wilson, 
2004). The researcher has a relationship with the participants and is responsible 
for “tailoring efforts to personalities” (Pawson & Tilley, 1997). Usually the 
evaluator would draw from a different pool of knowledge, however, in this 
case, the semi-formal interviews provided an environment in which probing 
was socially acceptable to participants due to the existing relationship. The 
interviews also provided an opportunity to utilise the researcher’s knowledge 
and skills as an Occupational Therapist for exploratory questions to generate 
alternative hypotheses.  The purpose here was to collect data for the 
evaluation itself, data which will reflect not only on the operations of the 
program, but which will develop the program theory. 
 
Secondly, it was necessary to rely on convenience sampling as the “group of 
interest was difficult to access” (Barbour, 2001, p. 1116). To effectively manage 
the selection bias, the views and experiences of participants who have been 
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selected were compared extensively in order “to illuminate subtle but 
potentially important differences” (Barbour, 2001, p. 1117). As outlined 
previously, there was a wide range of ages, levels of injury and time since injury 
amongst the 13 participants. Researchers have previously been accused of 
selecting certain data to fit into a study’s particular framework (Pawson & Tilley, 
1997). To tackle this, multiple coding methods were utilised by the researchers 
for consistency and reliability alongside refinement of interpretations within this 
sample (Barbour, 2001).  
 
Although the basic concept of realist evaluation appears to be well-known 
among evaluators, as mentioned earlier in this chapter it remains less clear 
what a realist evaluation actually looks like in practice. Consequently, there 
are many important questions to be addressed: 
 
• Were the “right” questions asked during interviews to collect detailed 
information about the contexts, program activities and characteristics that 
could become mechanisms? 
• Were the RCMO connections that were made implicitly or explicitly in the 
data appropriately recognised?  
• Was the data analysed in a way that is different from groups codes under 
common themes (Jackson & Kolla, 2012).  
• Could the validity and reliability of findings have been further developed 
through in-depth group interviews? 
Pawson and Tilley (2004) caution researchers to be aware of the resource 
intensive nature of using realist evaluation. Realist evaluation requires 
considerable researcher reflection and creativity (Dalkin et al., 2015), so it was 
important to place some boundaries around what  was possible in this study 
within the given time frame. Boundaries included careful selection of areas 
requiring specific focus and which data to collect from the vast range of 
information possible. After having collected the data, the exploration of RCMO 
configurations was a considerable task. Each configuration provided many 
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different alternatives, which in turn needed to be meticulously investigated 
(Mackenzie et al., 2009). The researchers needed to decide early, and agree 
upon, the areas of focus in order to complete the task within the given time 
frame.  
4.6 Chapter summary 
This chapter provided a rationale for the methodology chosen for this study, 
and an explanation of how it was used on a small group of people with a SCI 
participating in an adapted yoga program. The use of the realist evaluation 
framework in practice was explored in detail, including the components of the 
framework, data collection methods, analysis and subsequent development 
of middle range theory.  
The next chapter will describe the findings are not only provisional but mirror 
the nature of the adapted yoga class in terms of dynamic complexity (Kazi, 
2003). This chapter will examine the IRPT in relation to the data, utilising the 
realist evaluation framework methodology in terms of resources, context, 
mechanism and outcome configurations. 
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Chapter 5  
 
Findings 
 
 
This chapter presents the findings of the research. It explains and explores a 
journey of reconnection with the self undertaken by participants of the 
adapted yoga program for people with SCI. Mechanisms are used as the 
organising framework for presentation of the findings, with contexts influencing 
those mechanisms at various stages of the journey. Following this, specific 
outcomes of the program will be reported.  
 
Participants’ quotes will be identified using the participant number, which 
interview and the transcript line number. For example, a reference such as 
P2.1/381, would indicate the first interview of participant number two at 
transcript line number 381. 
 
5.1 A journey of reconnection with the self 
The journey of the participant within the adapted yoga class for people with 
SCI has been titled “A journey of reconnection with the self”. Pawson’s (2013, 
p.96) “level of abstraction to capture the explanation of dynamics” has been 
considered to logically apply theories of human behaviour to the findings. This 
explanation includes not only abstract categories, but concrete and specific 
concepts.  
 
Participation in an adapted yoga program was an unknown entity for 
participants, where their attitudes may have involved aspiration, indifference 
or opposition (Pawson, 2013). They were outsiders to the program as they have 
little or no reference or experience of yoga as a person with a SCI. The initial 
experiences of the program are associated with a cluster of mechanisms (M) 
which move and flow between program resources (R), interpersonal and 
individual contexts (C) and early experienced benefits of body and mind (O).  
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From these quick wins, participants make recalculations and contemplate 
continued engagement. With a level of anticipation, participants buy into the 
program. The proposed relationships amongst these RCMOs begin the 
consolidation of thoughts about yoga. A motivational change to buy into 
yoga itself occurs from the experience of consistent beneficial effects and 
realisation they can exercise some control over symptoms they experience. 
This perspective, again combined with insights from additional feedback from 
contexts and program resources, accentuates perspectives where 
participants embody the practice of yoga and incorporate it into their lives. 
The complexities of this journey are many as suggested in Figure 3.  
 
5.2 Program resources 
Program resources were discussed in length in Chapter 3 and are frequently 
referred to throughout this chapter. They are viewed as pivotal to the program 
and are inextricably interwoven into every step of the findings. A separate 
table with detailed information of participant’s experiences from the inclusion 
of resources can be found in Appendix D. 
 
5.3 Pre-program individual contexts of program participants  
Four individual contexts were identified: preconceived idea of yoga and who 
does it, level of injury, expectations and previous experience of yoga. These 
characteristics and capacities of participants are integral to the program.  
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5.3.1 Preconceived idea of yoga and who does it 
A number of participants in this study expressed they did not have a strong 
understanding of what yoga was, having some thoughts about it being a 
physical practice. This is a common misconception in the Western world where 
the focus is on asana (poses). “I mean it shows my ignorance with yoga, but I 
thought it was more … of like a physical, I guess, activity per se rather than 
focusing on things like breathing and meditation and whatnot” (P5.1/68). Poses 
are often viewed as complex, requiring considerable skill and ability. However,  
one individual thought you needed to be a “mindfulness, hippy type of 
person” (P1.1/139) in order to participate. 
 
Only one participant reported they had a clear understanding of what yoga 
would “look like” and had set a personal benchmark of liking it “50% of the 
time” (P13.1/35). The component of the yoga program in question was 
meditation. Being a very sporty individual, the prospect of sitting still and silent  
was unfamiliar; it was assumed there would no enjoyment or benefit gained 
from this. 
 
Those with some understanding of what a yoga practice may include did not 
consider it was something available to them as a person with a SCI. Two 
participants’ previous knowledge of yoga related to the Bikram style, which is 
a strict practice with 26 set postures conducted in 42-degree Celsius heat. The 
idea of trying this was “ridiculous” (P11.1/39) to one, whilst the other thought 
he would be “getting turned inside pretzels sort of stretching” (P1.1/ 142). 
Another perspective was from the experience of watching family members as 
a child, recalling it as “a funny, stretchy sort of thing” (P4.1/90) and held the 
opinion it was “an old lady’s activity” (P4.1/95).  
 
5.3.2 Level of injury 
The level of SCI is assumed to be closely linked to expectations and may 
possibly impact on a decision to engage in the program. With these 
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preconceived ideas in mind, as stated by one individual, the idea of 
“quadriplegics doing yoga, it was a bit odd” (P5.1/60). Demographics for the 
group were self-reported by participants with injury levels ranging from C4 to 
L1, outlined in more detail in Chapter 4. Eight participants identified having 
quadriplegia, with the remaining five participants stating they have a diagnosis 
of paraplegia. Of these, four participants identified their injury as complete (no 
movement or sensation below the level of their injury).  
 
5.3.3 Expectations of yoga 
This naturally leads to the next context of the expectation of yoga. 
Expectations were low with many participants thinking it was “not something 
I'm going to be able to do” (P1.1/25) and would have to “sit there and watch” 
(P11.1/34) from their wheelchairs. Others simply held no expectations and 
would wait and see what happened with the knowledge they would be 
physically outside their comfort zone (P10.2/93).  
 
Eight respondents were specific about expecting the program to include 
stretching. Seven participants anticipated stretch being a positive influence. 
This expectation of potential benefits of stretch was linked with the ageing 
process, length of time since injury, the desire to keep mobile (P12.1/62), the 
maintenance of muscle integrity and spasm reduction (P2.1/35). There was 
also consideration that stretch may support their current exercise program 
(P13.1/64) and wheelchair rugby practice (P8.1/6). One participant did not 
expect stretching would benefit their situation as a quadriplegic (P1.1/149). 
 
Of note wasis one participant’s expectation, following a discussion with an 
acupuncturist, that he would improve sexual function. His motive for attending 
was to ejaculate easier following asana, predominantly following the 
completion of poses that focused on “opening of the hips” (P2.1/44). 
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5.3.4 Previous experience with yoga 
Three of the thirteen participants had previously practised yoga prior to the 
program and their SCI. One identified the style of yoga they had practised was 
Bikram. Whilst the others did not state a type, they reported “every time I'd 
done yoga in the past, I hadn't been that sold on it” (P4.1/72) and “didn’t find 
it very relaxing at all” (P13.1/27). A fourth person identified they had done “a 
bit of meditation stuff at home on one of those apps” (P5.1/53), however never 
completed a yoga class.  
 
5.4 Communication of the program  
Information about the adapted yoga program for people with SCI was 
provided to study participants by a variety of individuals. In this case, the 
information was provided by Recreation Therapists on the Spinal Injury Unit of 
Royal Rehab. For others, information was presented by Return2Sport staff, one 
of whom was personally known to three study participants through 
involvement with the NSW Wheelchair Rugby team.   
 
Alternative means of how the program details were provided was through 
social networks, with five learning of the program through a friend who had 
either attended some classes or were planning to. One participant had heard 
of the program via the Royal Rehab website. With the exception of this 
individual, all but one individual spoke to a male friend or male therapist about 
the program. 
 
From awareness of the program, participants considered their individual 
circumstances. Some participants prior to the program held a general 
perception of what yoga is, alongside an expectation of what it may offer. 
Familiar with the idea that yoga involved physical poses, participants were not 
aware of other integrated elements of the practice. Very few had tried yoga 
prior to their injury, and none had attempted it post-injury. At the point of 
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hearing about the program study participants were program (and journey) 
outsiders who made an informed decision to try yoga.  
 
5.5 Willingness to try yoga 
In this study, a willingness to try yoga post SCI was informed by an outsider’s 
perception which was influenced by various contextual factors. Social 
influences and personal circumstances all played a significant role. One 
participant explained, “I think the demographic you think that do yoga aren't 
exactly like our group. I think that's just how the media portrays it” (P7.1, 267). 
The media is full of images of young, fit and ambulant people in interesting 
body positions which is marketed as ‘yoga’. This individual explained further: “I 
think just in terms of the stigma associated I just reckon that people might be 
afraid of going to a yoga class only because they might not think it's for them. 
Whereas yoga can work for - well it can work for anyone provided you are 
willing to try it” (P7.1, 272). 
 
The preparedness to try yoga was also associated with individuals comparing 
their level of SCI with other people registered for the program. One specifically 
mentioned “those guys are quads, so I realised that it was a little bit more 
difficult for them than it would be for me, and I thought the fact they can do it 
... [I will] give it a go” (P2.1/31). Five of the 13 participants had never tried yoga 
before, however they were very clear in their desire to commence an adapted 
yoga program (P2.1/31, P3.1/37, P11.1/72, P8.1/20) and “see what happens” 
(P9.1/28).  
 
The social element was noted across the journey. Some participants knew of 
individuals who were participating in the program, whilst others were 
recommended to come to class. A friend suggested to one individual that it 
would be “good for not only the stretching side of it, but also [the] mental side” 
(P1.1/73). This was enough for that individual to join the program. From a slightly 
different social perspective, one participant reflected that his girlfriend, 
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flatmate and sisters all practised yoga. Upon self-reflection and experiencing 
stress, a decision was made to join the program as “everyone said it's a good 
idea to give a go” (P8.1/11). 
 
Further supporting the social element was the attraction to try something new 
if a friend was enjoying the program, had recommended it and / or had a 
higher level of disability. One individual reflected, “I think it was four or five of 
us rugby boys all went to it and yeah, we all got a lot more out of it I think than 
we thought we were going to get out of it" (P1.1/ 175). In contrast, one simply 
thought “it sounded achievable” (P4.1/62) and didn’t have anything else on 
those nights whilst still an inpatient, so this made attendance also convenient.  
 
Study participants begin the start of this journey (as an outsider to yoga and 
the journey) where the first RCMO configuration takes shape. It is from here 
that there is a clear relationship between program resources, the mechanisms 
that fire and the early experiences of beneficial effects. However, this section 
of the chapter commences with the initial participant experiences of the 
program. 
 
5.6 Initial experiences of the program facilitating the journey 
Data analysis revealed six mechanisms in the initial experiences of the program 
that facilitated the journey of reconnection with the self. With the participation 
in the adapted yoga program, as a new experience for these individuals, a 
number of realisations were made; these included valuing being on the floor, 
trusting the teacher, discovering the power of breath, accepting help, 
rediscovering the power of touch and realising my body can do this. These 
realisations were influenced by contexts (interpersonal, individual and 
institutional) and together with program resources, led to early experiences of 
beneficial effects.   
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5.6.1 Valuing being on the floor 
The magnitude of participants’ experience practising yoga on the floor was 
unexpected. It is traditional to practice yoga on a mat. To these individuals, 
being able to use a yoga mat on the floor gave a sense of being ‘normal’ 
again (P5.2/29, P6.1/55). All thirteen participants were wheelchair users, with 
twelve referencing the importance of getting out of the chair and onto the 
floor. “Anywhere that you can get out of the chair is important” (P6.1/50). 
Data suggests getting out of the wheelchair provided individuals some insight 
into their capabilities. “So, getting on the floor and getting an exercise where 
we’ve got to think about our positioning of our body and our breathing, and 
the balance aspect is incredible” (P13.2/194). “I didn't want to be just sitting in 
a wheelchair and just using my arms because I thought, I use my arms all the 
time” (P13.1/201). "Probably early on just the fact that I was down on the floor 
was a major thing" (P6.1/ 50). Practising on the floor opened the possibility of 
exploring different asana, which in turn meant the body could be positioned 
in many ways. One stated, “your body is not necessarily meant to be in a chair 
all the time, so it's nice getting out and actually doing things” (P5.2/22). Others 
explained the importance this way: “I think in the end being on the floor was 
much more helpful, being able to both get in those positions that were 
challenging and also being able to stretch our bodies and being able to 
meditate that way” (P7.1/57) offering the opportunity of “rolling over on to your 
stomach, stretching your back” (P9.1/169).  
The positive aspect of “just getting out [of the wheelchair] and laying on the 
floor” without any other element of the yoga practice was described as 
“delightful” (P13.1/358). This was reiterated by a fellow participant who stated 
“I think the fact you are just getting out of your chair, being on the floor and 
getting your legs straight, you know your hamstrings and quads, different 
stretch. So, yeah, it definitely helps” (P7.1/216). 
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The relationship between practising on the floor and the sensation of stretch 
can’t be ignored with 50% of respondents referring to this. Being out of the chair 
and “having to rely on my body to balance and stretch” (P12.1/123) and 
“getting in the position that you’re not normally able [to]” (P7.2/187) would not 
have been possible if not on the floor (P13.1/358).  
 
Trying a novel experience, which may involve a participant feeling vulnerable, 
leads to the next mechanism of trusting the teacher. 
 
5.6.2 Trusting the teacher 
The yoga teacher (who has undergone specialist training in disability) has also 
worked as an Occupational Therapist for over a decade in neurological 
rehabilitation. One participant who was aware of the yoga teacher’s training 
in relation to yoga and Occupational Therapy noted the importance of 
understanding what “we can do, what we can't do - that's really important” 
(P2.1/611). This was also supported by three others (P9.1/190, P12.1/367, 
P13.1/49). For some this provided a sense of confidence and safety, with three 
stating the only reason they attended was because the teacher was also an 
allied health professional (P12.1/377, P2.1/606, P13.1/49). “I just watch how you 
treat people and how you move them, and the things that you look out for, 
you probably would not get [that] from somebody who's not trained as an OT 
... No, I personally think it's a huge benefit” (P12.1/367). 
 
One participant believed that having the teacher with skills in this area also 
contributed towards training of the assistants. “It's just that you can explain to 
volunteers and stuff as well … Because a lot of times when you go to places 
people have no idea about quads and what they can and can't do and just 
those little things. You know, with going to the bathroom and leg bags and 
whatever else" (P9.1/190). 
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One participant, who was not aware the teacher also worked as an 
Occupational Therapist, reported that whilst occupational therapy may 
provide an understanding of disability, it was not something that could not be 
taught to other teachers (P8.1/217). “I think the person doing the instruction 
has to have an understanding of how to adapt a position and describe the 
intent of the position well. You can have any background to be able to [teach 
adapted yoga] ... as long as you can portray what your intention is and what 
you should be getting out of it, whether you can feel that part of the body or 
not, I think that's the key part of it” (P8.1/ 196). 
 
Other practices, such as engagement, patience and providing choices, led to 
participants trusting the teacher. One person explained, “today doing the 
mixed class of having different people with different levels, [you] give us 
different options to choose whichever one we feel more comfortable with. So, 
I think it does give me a greater a level of confidence for sure [to have an 
experienced teacher]” (P13.1/49). This was also reflected in this comment: "I 
like the fact you research the moves and you think outside the box to get them 
to work for us" (P1.1/ 378). Two participants felt the teacher demonstrated 
patience when working with individuals in class (P1.1/381, P10.1/ 346). Other 
teacher qualities reported were being “practical and hands on” (P10.1, 346). 
"You make everyone feel comfortable and there's a good balance, a good 
balance in your voice, a good sort of speed, a good bit of ... tempo ... it’s your 
X factor or something else. But yeah. And you're good at getting the volunteers 
right into it" (P10.1/350). 
 
5.6.3 Accepting help 
Participants’ need of support in class was borne from their level of ability. Those 
with higher level injuries, especially individuals with quadriplegia, had less 
ability to mobilise on the mat and greater difficulty positioning their bodies into 
yoga shapes. One participant recounted, “in your head you still think you can 
do things even though the body doesn’t do it” (P11.1/90).  
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All participants were willing to accept assistance to participate in the adapted 
yoga class. One individual, who described themselves as stubborn and “likes 
to do stuff on my own” (12.2/158), found it hard to ask for assistance. However, 
when support was provided, appreciated it as it allowed participation in what 
could be considered a more challenging pose or to gain a deeper physical 
response such as stretch. Participants spoke of assistance enabling them to 
push boundaries (P7.1/54) and challenge themselves (P4.1/442, P7.1/135) as 
they recognised they “would never have been able to do” (P13.1/305) what 
they did in class without that support. Acknowledgement was given that 
without help, individuals could not or would not participate (P2.1/431). For this 
reason, they had not attempted other yoga classes (P8.1/402).  
 
Assistants, alongside the teacher, provided ‘hands on’ assistance between 
asana to help reposition as well as offering support during a pose. One 
participant asserted that “I've got no problem with my personal space being 
invaded … I mean I've got care every morning and stuff like that, so they do 
far worse than whatever it is the assistants have got to do” (P5.2/169).  
 
5.6.4 Discovering the power of breath 
Another significant and unexpected mechanism in the initial experiences of 
the program that was found to facilitate the journey to reconnection with self 
was discovering the power of breath. Data showed pranayama was a 
powerful program resource which linked to unanticipated mechanisms and a 
catalyst for an array of outcomes. Working on the breath “actually helped 
massively. So, the breathing bit was a real strange one for me” (P11.1/86). An 
unexpected outcome was described by one individual: “Since I've been doing 
the yoga classes it's a massive improvement. I used to get out of breath quite 
quickly with talking” (P11.1/137), “it's definitely helped just my day to day now” 
(P11.2/249).  
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Participants reflected on when they became conscious of their breathing 
during class. This ranged from a curiosity (P10.2/77) to an awareness of their 
current ability. “The first thing was the realisation of just how bad my breathing 
was” (P11.1/82). Another considered their breath was something “I don’t think 
I normally focus on” (P13.1/140). As a previous swimmer and elite athlete, this 
person recalled it was important for performance and everyday activities, such 
as “getting out of your car and carrying groceries” (P13.1/474). They came to 
realise by slowing down the breath “you're not going to tire out quite so 
quickly” (P13.1/477).  
 
One participant concluded, “with the breathing techniques, learning how to 
focus on breathing or focus on body parts or visualisation, you can sort of block 
some of those thoughts out. So, for me learning those techniques was the 
biggest thing that stood out (P7.1/106). 
 
Data highlighted a relationship between breath and stretch. However, it is 
unclear whether breath facilitated deep stretch or stretch enabled deep 
breathing. Four participants in the program discussed their experience as 
follows. One pointed out they “practise the breathing especially while I've got 
like a deep stretch sort of going” (P6.1/124) as it helps “push further deep - 
even more deeply into a stretch” (P6.2/92). Another agreed they could 
challenge themselves more and “do the extra bit more of the stretch” 
(13.1/168) when focussing on breath. It was identified that certain yoga poses, 
such as supta baddha konasana, enabled participants to have the sense of 
being able to “breathe easier” (P12.1/314). This introduced a stretch through 
the rib cage where “you get breathing and it feels really good” (P11.2/458).  
 
Great importance was placed on the pranayama component of the 
program, where it was considered by one individual as essential; “I think if you 
were to do it without the breathing it wouldn't be what I see as the yoga” 
(P12.2/85). Once the importance and power of breath was realised, it became 
a tool for use in various everyday life situations for nine of the thirteen 
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participants. This is discussed at length in the mechanism “incorporating yoga 
into my life” later in this chapter. 
 
5.6.5 Rediscovering the power of touch 
Another unexpected mechanism was the power of touch experienced by 
participants and how this impacted on the relationship with assistants and the 
teacher. Touch is a fundamental human need and may provide a sense of 
connection. “Human touch is something that I think is a nice thing” (P10.2/219).  
 
In this instance, touch can also be influential when guiding a person into a 
different or deeper ‘shape’. One participant who reportedly has not “got a lot 
of sensation” felt by “just having the body touched”, the sense of “connectivity 
is good” (P10.2/306).  
 
The data revealed the value of touch from some on a more personal level. 
Two participants in particular reflected how, since their SCI, they had lost that 
connection with other people, particularly around greeting people with a hug. 
One person explained, “sometimes you feel a bit untouchable being in a 
wheelchair” (P13.2/325).  
 
5.6.6 Realising my body can do this  
Several individuals had a defining moment when they realised their body was 
able to ‘do’ yoga. Participants expressed a sense of freedom within their body, 
knowing they were encouraged to do what they could on the day, without 
any pressure or judgement. Participants felt secure in the understanding it did 
not “matter if you can do 100% or 80% or 50%, that’s just where you’re at today 
and that’s a really nice kind of approach to take” (P4.2/433). Participants felt 
empowered and acknowledged limitations and strengths: “I can’t change the 
fact that I can’t reach my [toes with my fingers] ... but I can focus on what I 
can do there” (P8.1/176).  
 
  145 
Cues provided by the teacher or assistants contributed to the realisation that 
their bodies could do yoga. There was an element of body exploration with 
participants interpreting generic instructions for their own individual 
circumstance. Verbal cues given by the teacher were interpreted by 
participants and then applied to their own body. Individuals spoke of finding 
“a way around it, that allows me to do it” (P12.1/335) and of reliance on 
internal visualisation and feedback to determine “okay, yeah, now I get the 
movement” (P11.2/368). The asana element of a yoga practice, which 
included repetitions, such as a sun salutation, allowed one participant to 
realise “the more I did it, the less help I was getting” and was surprised that the 
body “can do more than you think it can” (P9.2/158). Through asana, one 
participant reflected on exploring new boundaries and being in different body 
shapes noted “what my body could handle and what it couldn't” (5.2/115). 
 
One individual explained “trying to breathe slowly was something I was not 
used to doing ...  breathe in for four, out for four. I'm like, I can't do that, it's like 
I needed to get more oxygen inside me” (P11.1/84). This person went on to 
question, “what's she made up, what on earth, how am I meant to breathe 
through your ribs?” (P11.2/299). Due to a lack of awareness and connection, 
this person required visual feedback and observation to fully experience 
pranayama. “I'm watching you and then I'm sort of looking, okay, I'm going to 
slowly and start visualisation of it” (P11.2/302).   
 
The yogic philosophy of Santosha (contentment) was reinforced in class by the 
teacher by explaining to participants there was “no right or wrong. You just do 
what you can” (P7.2/291). The ‘realisation that my body can do this’ comes as 
a natural flow of choices and decisions which seem to relate to being on the 
floor, being aware of the breath, trusting the teacher, accepting assistance, 
rediscovering the power of touch and various program components. This leads 
onto the interpersonal contexts which facilitate the journey.  
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5.7 Interpersonal contexts facilitating the journey  
Three interpersonal contexts were found to be associated with the firing of 
mechanisms which contribute towards the initial experiences of the program 
and early experiences of beneficial effects (outcomes). Participants speak of 
a sense of inclusion, rapport, competition and camaraderie as part of their 
journey.  
 
5.7.1 Relationship with the teacher 
The relationship between teacher and participant was central to initial 
experiences of the program. An important point was that participants felt a 
sense of inclusion, because “you're [you, the participant are] always trying to 
not look like you've got a disability. That's the important thing for me and I think 
the other guys would say that as well. That's really important. We don't want to 
be treated like we've got a disability and we never were when we do that 
class” (P2.1/420).  
 
This reasoning of ‘not being treated differently’ leads to many outcomes of 
connection and physical awareness, but also fires other mechanisms where 
participants realise they can ‘do’ yoga. One person summed their experience 
by stating, “so regardless of whether you can or can't, you're not excluding 
people who really can't do it” (P7.2/306). The interpersonal context of inclusivity 
positively influenced the development of participant trust in the yoga teacher.  
 
One participant expressed that working together with the teacher was “very 
easy to do”. The individual clarified this was “because there was that sort of 
emotional personal kind of connection as well” (P4.2/346). 
 
5.7.2 Relationship with assistants  
Class assistants come with a variety of backgrounds and skill sets. Throughout 
the timeframe of the study, volunteer assistants were predominantly allied 
heath students (physiotherapy and occupational therapy) or yoga teachers.  
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Consistency of assistants was considered important alongside regular 
attendance for building rapport, relationships and confidence. Participants 
preferred assistants who appeared confident in manual handling and in tune 
with their individual body and specific needs. Participants spoke of an 
unidentifiable quality where an assistant “just got it” compared to others “that 
had no fucking idea” (P1.1/328). Working consistently with one assistant was 
valued as this allowed the freedom of movement and breath to be 
synchronised. Familiarity with a participant’s abilities, where to support and 
what props to use decreased the need for any communication or instructions. 
 
Through physical support provided in class by assistants, one participant 
identified they “could get into most of the poses that the more advanced, or 
the guys with more function, could get into as well” (P9.2/317). However, there 
were mixed opinions with regards to the manual handling skills of the assistants. 
Whilst feeling “safe” (6.1/ 74) was important, another commented his limbs 
were moved like they were “scarecrow sticks” (P1.2/265). This individual’s 
preference was to work with an assistant “that did yoga themselves because 
they got the actual pose”. Similarly, another participant spoke of an assistant 
who was a trained yoga teacher; “she stood out from memory ... she's 
obviously a big yogi herself” (P5.2/169).  
 
Opinions also varied about the preferred number of assistants required. One 
person stated, “the more the better” (P10.1/192), whilst another felt there were 
too many people around in the classroom (P4.1/ 560). This same individual 
spoke of the positive difference when they and the assistant are “doing the 
same moves so it kind of felt like ... it was like a two-way sort of thing” (P4.2/380).  
 
Participants spoke of a realisation of what they could do if no assistance was 
offered. “After a while - like even though I may have needed assistance in the 
early stages I found a way to get in those positions without help” (P7.1/135). 
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Whilst another was "surprised how much I could actually do” when an assistant 
paused and allowed them to move freely on their own (P4.583). 
 
Interpersonal skills and confidence were considered more important than the 
gender of the assistant. Although when asked, three participants stated they 
preferred working with a female. “I just prefer a female touch, to be honest 
with you. Nothing weird or anything; I just do … I think they're more subtle, the 
way they do it. Maybe they listen a little bit better and I think it's a bit more 
favourable” (P2.2/ 239). One participant appreciated that “female assistants 
had better manual handling, so they were more willing to touch and support” 
(P7.2/487). Another perceived there was an “organically sort of sensitive side 
to a female helping you” (P10.2/332), which was preferable, however they also 
acknowledged “males might be able to get you into a slightly more aggressive 
position” (P10.2/332). 
 
5.7.3 Relationships between class participants  
Relationships and social networks influenced the decision to try yoga, but were 
also recognized as enablers of continued program attendance. “You know, 
when you got into something with some friends and that makes it easier to 
keep going back as well, because you have somebody saying, oh, are you 
going to yoga today? Whereas, otherwise it's just the obligation” (P3.1/ 121). 
Albeit, another thought “some people just go there for the socialisation, and 
there's nothing wrong with that" (P7.1/290). 
 
Two particular aspects of the relationships between class participants were 
identified as powerful facilitators of participation in the adapted yoga 
program for people with SCI. These were a sense of competition and banter. 
References to competition were common throughout the data and these are 
noted in this chapter from the willingness to try yoga through to the 
achievement of complex poses. “It was quite competitive when we were 
doing it. We were all like oh shit, if you can do that, I'll have a go at that … 
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(P2.1/ 535). An individual reported that if they knew of someone with a SCI 
undertaking a challenging task, it can encourage others to “try stuff” 
(P11.1/47).  
 
Typically, there is no talking by participants during a yoga class, however, due 
to the nature of assistance being required in class, it was necessary to have 
some conversation between stakeholders. Unexpectedly, in this group, the 
timely chatter that occurred was identified as vital for social networking and 
to reduce stress from any challenges encountered from the physical or mental 
aspects of class. Data revealed the playful and friendly exchange between 
participants as “a little bit of banter” (P1.1/344). 
 
Participants felt banter was positive in class (P1.1/344) with one individual 
labelling it as “locker room talk” (P4.1/173). This good-humored teasing added 
to the socialisation aspect of the program and a sense of inclusion. One 
participant explained, “it allowed people, if you could do things, could do it. 
And people who can't do certain positions still feel like they were still part of 
the group” (P7.1/258). This suggested participants in the program thought of 
themselves as part of a community. 
 
It was of humorous comfort to one participant who heard another person 
exclaim in class, “oh god, that's painful, that's difficult, or that's hard” and felt 
they were not alone in their challenge and it’s “not just me” (P13.2/405). One 
person pinpointed that the banter in class assisted them at times when they 
“mentally struggled” (P4.1/203). Another commented if there was “no talking, 
hush-hush, you would probably push people away from it” (P8.1/285). It also 
provided an opportunity to be light-hearted when people were not familiar 
working with one another (P9.1/165) and being out of their comfort zone. 
 
Another example of lightheartedness was a participant describing it provided 
an occasion for laughter “we make our limitations into - we laugh at ourselves 
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- you know, we don't mind if you laugh at yourself and other people laugh with 
you … So, a little chuckle and laugh I think, just another tick in the box that it's 
even that much more enjoyable” (P13.2/407). Another example of laughter in 
class was outlined by a study participant who reported saying, “come on, we 
all fart. We can't control that. It's pretty funny and you're going to laugh” 
(P8.1/288). “I don't think it can be too serious ... I wouldn't do it if it was serious” 
(P2.1/411). Whilst banter allowed the atmosphere to be “relaxed and friendly” 
(P6.1/160), participants were aware when “to take it seriously” (P1.1/344), and 
when it was “time for quiet” (P6.1/163, P9.1/166) and to respect others, 
especially during meditation. 
 
Whilst some commented the banter “didn’t bother” (P5.1/145) them or did not 
impact on their practice (P4.1/182), there was one occasion where too much 
talking was distracting. There was a clear differentiation between banter and 
talking in class, which was frustrating and negatively impacted on the ability 
to concentrate: “It's better if we don't jibber jabber too much” (P11.2/139). 
“Yeah I think firstly having the right people there [in class] was important and 
maybe because we - and the right sort of characters. So, I think that’s where 
the banter came from. Also too, I think the banter sort of removed some stigma 
maybe associated with yoga or maybe boys doing yoga. I'm not sure. But 
definitely I think it was helpful in a sense that it normalised the situation." (P7.1/ 
252) and “a good way to make it all a bit lighter and a bit fun” (P9.1/ 165). “So, 
I think it worked well in our group. But I can imagine in different groups with 
different people that might not be the same” (P7.1, 258). 
 
In conclusion, banter was welcomed by participants in class as it created 
camaraderie. This is intricately linked within the journey, where a participant 
moves from being an outsider to being an insider to the yoga class and the 
journey . Whilst there was an unspoken ‘line’ in class when “you've got to 
respect everyone else” (P2.1/411), this appeared to be based on the 
individual’s perception of what is ‘appropriate banter’ in the yoga class. 
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5.8 Individual program participant contexts impacting on the journey  
Whilst the level of SCI was reported as a pre-program individual context, once 
in the program, the additional factor of life responsibilities was found to impact 
on program participation.    
 
5.8.1 Work and study responsibilities 
Regular attendance at class was impacted by life responsibilities, such as work 
and study commitments. Three participants (P4.1/595, P5.1/95) spoke of 
difficulty finding balance between work and program attendance. “Work got 
in the road. Work and life unfortunately” (P1.1/246.) Another noted that 
weekdays were “pretty full on uni-wise “(P5.1/95). Study participants also spoke 
of commuting difficulties as a barrier at the end of the work day where it was 
“a bit of a drive to get out there” (P4.1/ 595) with one individual relying on 
public transport after selling their car “so it's just not really ideal" (P3.1/ 161).    
 
5.9 Institutional contexts impacting on the journey 
Further contextual factors impacting on class participation were time and 
location of class. Sometimes these factors can be enablers, but in other 
instances they can be barriers to program participation. Given that only 
program participants were recruited for the study, it is possible that the time 
and location of class and perhaps other factors, such as the cost, may have 
prohibited program participation. 
 
5.9.1 Time of class  
One individual reported that class was “too early” (P3.1/ 161). Again, this was 
related to work commitments where they felt they did not have sufficient time 
to get to class after finishing work. No other participants spoke of the time of 
class as a positive or negative. 
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5.9.2 Location of class 
Data revealed two concepts of location within interview transcripts; the 
geographical location and the significance assigned to that location. The 
availability of a suitable place for yoga classes was raised by participants. This 
related to the size of the room, which to some felt cramped (P1.1/35, P9.1/148, 
P7.1/228). Others spoke of the impact room size had on the temperature “if 
there are five helpers as well, it gets pretty hot" (P1.1, 355) and “you’ve got the 
[therapy] dog … You know it adds up" (P9.1/148).  
 
This sense of being cramped and overheating is a consideration and potential 
barrier for individuals who are unable to efficiently regulate their body 
temperature following SCI. Given the size and temperature of the room, one 
person mentioned their preference to practice in a natural setting outdoors” 
(P4.2/172).  
 
Two participants commenced the program whilst an inpatient on the Spinal 
Injury Unit, which was in the same building as the yoga classes at one venue. 
One individual was unable to attend post discharge from the Spinal Unit due 
to living outside the Sydney metropolitan area (P6.1/140). Another, who also 
lived outside the city limits stated, “The only reason I don't go anymore is 
because of the distances and obviously medical issues at the moment” (P9.1/ 
209). Commuting challenges were also reported by two other participants 
(P4.1/595, P5.1/95).  
 
Some participants placed a particular significance on the room where the 
classes were held. One described this as “having a space where it's okay to do 
that [yoga], because it's not okay to slow down in any other part of our life. We 
have to keep going and doing stuff. So, yeah, I think it's a real mental 
relaxation” (P4.1/500). The concept of a “quiet” (P1.2/214) space was 
important to assist in relaxing for one individual where “shutting out the outside 
world’s noise for that hour … being in a calm environment which is what that 
  153 
[yoga] created” (P1.2/205). One participant mentioned the room as a specific 
and personal catalyst where “as soon as I go in there … stress has left the 
building” (P10.2/289). Another said they “could just leave everything in the 
room when I left” (P1.1/222), describing this as their “reset of my week”.  
 
One participant summed it up the significance of place versus the physical 
room this way:  "at the end of the day you're on a mat with your eyes shut so 
as long as there's a certain ambiance …  I don't think it matters" (P3.1/ 211). For 
another, “As soon as I get in the car, and I'm not even at yoga but I know I'm 
going to yoga, I get in the car and immediately I start to relax” (P13.1/540).  
 
5.10 Early experiences of beneficial effects  
Initial experiences of the adapted yoga program for people with SCI was 
associated with early experiences of beneficial effects of program 
participation. Study participants experienced positive altered physical 
sensations, such as decreased pain, ‘nice’ pain, new sensations and 
decreased spasms. Whilst some of these are self-explanatory, nice pain refers 
to an intense sensation experienced as a result of stretch in asana. Some were 
initially confused and required reflection to determine if that sensation was 
pleasant or not. Early experiences of better sleep and a reconnection to the 
body were also reported.  
Running alongside, and again perhaps the result of the physical outcomes, 
were cognitive and emotional reactions experienced within the early stages 
of program attendance. It was not able to be clearly determined if the 
perceived positive body responses occurred before, after or simultaneously 
with the outcomes related to the mind (decreased stress, better mental clarity, 
a sense of relief and relaxation). Relaxation was linked to several program 
resources, namely, meditation, breathing techniques, a particular yoga pose 
(supta baddha konasana) and lavender. All outcomes are presented in detail 
later in this chapter.  
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5.11 Buying into the program 
The next key mechanism facilitating the journey to reconnection with the self 
was buying into the program. ‘Buying into the program’ entailed accepting 
the idea that the program may be ‘right’ or ‘good’ and this realisation 
influenced further decisions. The data identifies the feedback loops between 
this mechanism and all program resources, interpersonal, individual and 
institutional contexts, and the initial experiences of the program.  
 
5.12 Consolidation of thoughts about yoga  
Study participants demonstrated a shift from buying into the adapted yoga 
program to consolidation of their thoughts about yoga more generally. This 
marked a significant point in the journey to reconnection with the self as they 
moved from being a yoga outsider to a yoga insider. Three new mechanisms 
were key to this stage of the journey: realising I have some control over my 
symptoms, buying into yoga and incorporating yoga into my life.  
 
These mechanisms did not fire alone. They were reliant upon continuation of 
the six mechanisms associated with the initial experiences of the program. The 
impact of the various contexts detailed earlier in this chapter were also still at 
play. Furthermore, this stage of the journey to reconnection with the self was 
reliant upon consistent experiences of beneficial effects from the program.  
 
A second major relationship occurs during the consolidation of thoughts about 
yoga for participants during this part of the journey. There is linkage between 
the interpersonal contexts previously mentioned (relationships with the 
teacher, the assistants and between participants) alongside consistent 
experiences of physical and mental benefits. The realisation that yoga enables 
some control of symptoms promotes participants to include yoga into their 
everyday life, further leading to buying into yoga itself. 
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5.12.1 Realising I have some control over symptoms 
As outlined in Chapter 1, secondary health conditions are common place 
following a SCI. Participants recalled how aspects of yoga offered some 
control and relief of their symptoms. One participant who played wheelchair 
rugby saw yoga as a means of injury prevention and improved “recovery 
time”. This led to the individual not receiving therapy from “physiotherapy or 
stuff like that, because you're not waiting until you get the injury to then go and 
get rid of it. You're looking after it as it goes sort of thing” (P1.1/205). Another 
participant spoke of using yoga for prevention by “taking the time out and just 
actually concentrating on some breath” which led to this person being more 
consciousness of posture when working on phones and computers (P10.2/116). 
 
One participant came to the realisation that the stretch and breath aspects 
of yoga helped them “cope with the pain” (P6.1/131). It was thought to be “an 
alternative way” (P11.1/413) to “think outside the box instead of flipping drugs 
into your mouth all the time to get rid of pains” (P1.1/286). Another claimed, “I 
am helping my body by stretching it; I am keeping it flexible. I am giving myself 
hopefully longevity of life by doing that” (P12.1/277).  
 
One participant attended the yoga program with the view of exploring its 
effects on sexual function, particularly ejaculation. This person perceived a 
relationship between the ejaculatory reflex and stretching the hips (P2.1/79). 
He reported, “It does help relieve the symptoms” (P2.1/397) so he “could 
ejaculate normally” (P2.1/82). No other participants disclosed this unexpected 
relationship between yoga and sexual function. 
 
One person spoke of feeling “overwhelmed” at “the end of the day” where 
they “just sit down and did 10 breaths” to “feel much better” (P4.2/65). Other 
symptom relief included improved sleep, mental clarity and relaxation, all of 
which will be discussed in detail later in this chapter.  
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5.12.2 Buying into yoga  
Buying into yoga surpasses buying into attending the yoga program as this is 
about participants transitioning from being a yoga outsider to a yoga insider. 
This is about buying into yoga as a whole concept for individual health and 
wellbeing. Whilst regular attendance of the program could be one 
interpretation that participants bought into yoga, the data clearly suggests 
there is a bigger mechanism at play. An illustration that best represents this was 
the inclusion of yoga practices and principles in everyday life. Taking what they 
had experienced and learned in class and applying those techniques when 
they needed it or wanted to find relief from specific symptoms. “Well I think it is 
therapeutic … It is more therapeutic [than exercise] … it has remedial effects 
afterwards … Maybe for a couple of days afterwards you're still feeling it” 
(P2.2/252). 
 
5.12.3 Incorporating yoga into my life  
Incorporating yoga into daily life was a specific behavioural indicator of being 
a yoga insider. After noticing positive effects on personal wellbeing, ten 
participants reported incorporating yoga into their daily life. No information 
was gained about exactly what practices were undertaken or how regularly 
they practised. However, it was clear that they did so independently, 
undertaking very simple asana,  such as trying to “sit up in the bed and stretch 
and try and do some of the poses if I can without falling out of the bed” 
(P1.1/506), pranayama and meditation techniques. Further to this, another 
participant with physical limitations pointed out, “I do the breathing more than 
anything. Because for me it’s difficult because I’m in a chair, it’s difficult to do 
some of the things” (P11.1/194). Similarly, another participant chose the parts 
“which I could do by myself” (P7.1/121). 
 
Following the threads of analysis, participants started to incorporate yoga into 
their daily life, where, due to their own personal experiences, they become 
ambassadors to other potential participants. This willingness to explore and 
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practise yoga at home to gain or maintain benefits is in line with the general 
population. "This is something that should promoted the shit out of because, 
you know, it is beneficial and it's all about stretching and meditation. They're 
the two things that people need. They don't know they need it, but you know" 
(P2.1/585). 
 
Once the importance and power of breath was realised, it became a tool for 
use in various everyday life situations for nine of the thirteen participants. There 
were obviously some physical limitations practising yoga at home with a SCI, 
however, elements of a yoga practice, such as pranayama, could be 
completed by all participants independently. At “quiet times I was able to just 
go sit out in the sun wherever I was staying and just do some breathing and do 
some of the movements as well” (P12.1/81). Two other participants reported 
using breathing techniques at home to assist with their gym program 
(P11.2/325) or when playing wheelchair rugby “for my training benefit” 
(P9.2/342).  
 
5.13 Outcomes of participation in the adapted yoga program for people with 
SCI 
Data analysis identified several benefits: mental, emotional and physical. 
These importantly provided impetus to the links and feedback loops from 
contexts and mechanisms throughout the journey.  
 
5.13.1 Altered physical sensation 
Eleven of the 13 participants spoke of altered sensations in their body resulting 
from participation in the yoga program. It is important to pay attention to 
participants’ reports of changes to spasm and pain, which, from the data can 
impact individuals on a daily basis.   
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Decreased spasms 
The most common finding was the relationship of asana providing the body 
with a sense of stretch, which reduces spasms, further leading to better sleep. 
Six participants reported a decrease in muscle spasms. Participants clearly 
linked stretch with a reduction in spasm in their lower limbs.  Each class included 
asana where joints of the body were positioned at different angles. It is the 
action of stretch on the musculoskeletal system that participants believed 
reduced their muscle spasm: ”lower limb stretching, with my spasms and that I 
think it helped a bit, when I was doing it, through my calves and hamstrings 
and stuff” (P9.1/47). Whilst others attributed less spasms to a “combination of 
probably just stretching and being able to …  learn about your body a little bit 
more” (P7.2/383). The reduction in spasms through the stimulus of stretch further 
impacted on activities and participation, in particular the occupation of sleep 
for some individuals. “I've got yoga tonight. I know I'll have a decent sleep. I 
know I'll have less spasms. I know that it's helping me” (P2.1/391) 
 
The duration of spasm relief varied between individuals. One reported relief for 
“the next hour or two afterwards” (P7.1/215) to “the next day” where spasms 
for that individual “don't flare up as much.” (P5.1/120). For another, the effects 
lasted for the “next couple of days” (P9.2/94). 
 
One participant reported an increase in spasms in their right leg, however, in 
this case they also stated that exercise of any form caused the same response 
within their body. This sensation was described where “everything just feels 
more alive” (P10.1/124).  
 
Altered pain 
Over half of the thirteen participants (n=7) reported living with varying degrees 
of pain every day. The upper body (shoulders and back) was a typical location 
in the body where pain was experienced. This was attributed to mobilising in a 
wheelchair and general overuse (P1.1/203, P4.1/471, P11.1/158).  
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They reported an altered sensation of pain following a yoga class; these were 
a short-term reduction in pain and a sensation described as “nice pain” 
(P11.1/106). The participants’ realisation of the importance or therapeutic 
benefit of stretching the body was captured in the data. As outlined earlier, 
stretch can be achieved by participating in asana (yoga postures) with that 
sensation further enhanced by being out of the wheelchair or the use of props. 
 
Twenty six percent of these participants (n=5) described pain as being actively 
lessened. One participant noted the change in sensation during class with a 
reduction in the “constant pins and needles” in their arms and hands for 30 
minutes post class (P11.2/94). “The movement and stretching, whatever it is, it 
just releases it. It's quite amazing” (P11.2/101). One participant normally 
experienced the onset of discomfort late morning, however, “after a yoga 
class I don't feel it until evening so it's very interesting and for that alone I 
probably should be doing it” (P13.2/117). 
 
“Good” pain (P4.1/478, P7.2/203) was described by five participants. A 
particular yoga pose, ‘supta baddha konasana’, was reported as contributing 
to this positive sensation. It was confusing for some participants who, at first, 
deemed it as a “very difficult thing to figure out” (P11.2/41). Taking some time 
to reflect on the “real difference between a nice pain and a hurt pain” 
(P11.2/43) before coming to the realisation it was a “stretchy pain which is quite 
good” (P11.1/113) or a “relaxation pain” (P8.1/146). One clarified that perhaps 
pain was “the wrong word” (P4.1/478) to describe what they were feeling. “I 
mentioned it being painful, but in a good way” (P6.2/97). 
 
An increase in pain symptoms was experienced by one participant who 
reported an aggravation of their piriformis muscle (a small muscle located 
deep in the buttock, responsible for external rotation of the leg at the hip). 
However, this was not sufficient to deter this person from practising, and the 
participant was able to modify their practice in order to manage the 
“shortened muscles” (P8.1/34). Further to this, another participant who 
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regularly experienced pain, stated yoga did not exacerbate their symptoms 
and found it “very interesting. I would have thought considering that the 
capacity of the stretching that you do, I would have thought that would have 
triggered an episode of pain” (P13.2/114). 
 
Data provided evidence that yoga had an impact on the sensation of pain. 
An essential point was that participants found relief from pain via the elements 
of stretch (asana and getting out of the wheelchair) or the meditation aspects 
of a yoga class. This realisation was so powerful for some that a home practice 
was adopted to replicate that sense of relief. Similar to the findings of reduced 
spasms, the stretch offered by asana was identified as the cause of decreased 
pain and nice pain.  
 
Also commonly reported by participants were the ‘feel good’ moments felt 
both physically and mentally, as a result of stretch applied to their body. 
Participants used words such as “more nimble” (P5.1/113), “really comfortable” 
(P11.2/50) and “just getting a good stretch through different parts, especially 
my legs” (P6.1/101) to explain the experience. Not only were positive reactions 
noted in the lower body, but also in the upper body. By participating in asana 
there was the opportunity of “opening everything up” (P1.1/464). 
 
An intense experience was described when being assisted into a pose called 
“king pigeon”. This asana is a powerful hip-opener which encourages external 
rotation and extension of the hips and extension of the spine. The individual 
described their abdominal section “switch on” (P13.1/271). They reported, “I 
felt the internal stretch in my lower stomach and that actually radiated into my 
belly. My whole stomach and lower half of my body, I just had an internal 
feeling of elation.  It correlated from a physical feeling in my body to an internal 
feeling of happiness and elation. It transcended those” (P13.1/280). The 
sensation was described as the equivalent of a “Christmas tree that lights up” 
(P13.2/84). The knowledge that there is a muscle group where they can “switch 
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it on” has resulted in this person “actively trying to do that pigeon pose with 
the help of somebody else.  Or I'll be trying to find another [pose] … I won't 
give up now.  I'll find something that will actually switch on that muscle group” 
(P13.1/271). 
 
Another pose specifically referenced by participants was Supta Baddha 
Konasana. This yoga pose was described as “heaven” (P12.1/314) and 
“ecstasy” (P4.2/261). From this, a cascade of sensations was described by one 
as it “opens my chest and allows me to breathe easier, but it stretches my 
shoulders out and it's just such an amazing - and also my lower [back], my 
upper back and neck and head and everything. It's just one of those amazing 
positions where you just go, oh wow” (P12.1/314). Similarly, another described 
the sensation of this pose as an “afterglow” where the “body just feels totally 
alive and a lot more flexible and uncramped” (P10.2/142). 
 
So popular was this pose, it was given the nickname of “super butter chicken” 
by participants. “Every time I do yoga I think, I'll have butter chicken tonight 
and maybe just an association with the class” (P8.1/292). This person went on 
to explain, “It's a good emotion that stems from super butter chicken and that's 
why it's a funny thing [giving it a nickname]” (P8.1/301). 
 
5.13.2 Reconnection with the physical body 
The theme of ‘connection’ was noted in the data. Whilst participants 
referenced it differently, the essence of connection, whether it was body, mind 
or spiritually, was apparent for the majority of participants (N=10). 
Reconnection was interpreted as an awareness of the connection to mind 
and body. For one individual there was “more of a holistic awareness of how 
everything was interconnected a little bit” (P6.2/79).  
 
Pranayama and asana go hand in hand in a yoga practice, “the rhythm of 
that movement” (P12.2/84) and then “engage your breathing” (P10.1/180). For 
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one person, they “very much notice the mind body connection … because 
I'm stretching, but yet I'm having to use my mind and concentrate a little bit 
on my breathing. I find it's very hard to put it into words, but I certainly notice 
the connection” (P12.1/153). 
 
One participant gained connection through meditation: “It's funny when you 
do the walk through guided stuff that as soon as you start mentioning that 
body part, you can feel it more than when you're just sitting around if that 
makes sense … Yeah an awareness of the entirety of [that body part]” 
(P1.2/175). Another relied on physical sensation and their own internal 
feedback to feel what “my limbs were doing and just listen to your voice” 
(P7.2/313) to find connection.  
 
Verbal cues from the teacher also assisted others to explore connection and 
sensations in their body in order to find their version of a pose. “I'm listening to 
your voice, and I'm interpreting your voice in the actions” (P7.2/276). This was 
supported by another person who described themselves as “a pretty cluey sort 
of guy” (P8.1/197). He went on to explain, “if you say the intent of the exercise 
is to lengthen this particular muscle and this particular pathway through your 
body I'm able to then associate, okay, so I need to stretch here or we're in this 
position so I need to lengthen out” (P8.1/199). 
 
Some participants describe a “strong” mental connection “even if I physically 
can't do it” (P13.1/522) through the “direction” and “tailored” [modified 
asana] nature of the classes (P8.1/195). “Not everyone can do it, but I think the 
fact that you're giving the people the opportunity to do it I think is really 
important. So even though you can't expand your fingers, like not everyone 
can, thinking about reaching your fingers, I think it's a very positive experience” 
(P7.2/302). 
 
Listening to feedback within the body, although possibly very subtle, was a 
new experience in connection. The body, how it moves, and the interaction 
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with the physical surroundings can shape how a person thinks, feels, and 
behaves. The practice of awareness and connection was taken into the 
everyday life of one participant who recalled “focusing on and just feeling 
what my body is doing” (P8.1/90). Another acknowledged their personality 
tends to “push” themselves all the time, particularly the drive to get into more 
challenging poses. “Whereas now I go, no, that's uncomfortable, back up a 
little bit” (P11.1/281). 
 
Others spoke of an emotional connection which one described as awakening. 
“It's basically just awaking parts of your body … especially in a paralysed body 
… that you've never reawakened before or you have been in like a physical 
and psychological circumstance of [allowing that to happen]” (P10.2/247). 
Another didn’t “recognise the benefits to my own mental health” (P4.1/93). This 
person described themselves as very active physically, however the 
experience of “connecting in an emotional and mental level” (P4.1/501) to 
their body was new. Another commented on the emotional aspect by stating, 
“I see it more on an emotional level than a physical level with the body … I feel 
like I'm more in tune with being here in the present with my body” (P8.1/343). 
 
5.13.3 Improved sleep 
A positive change to sleep was an identified outcome for over 50% (n=7) of 
participants. This was perceived either as an improvement in getting to sleep 
or in the quality of sleep.    
 
Getting to sleep  
Pranayama techniques learned in class were reported by two participants as 
used at home to assist them in getting to sleep. One participant who used a 
CPAP (continuous positive airway pressure) machine, used pranayama to go 
back to sleep. He recounted, “if I get up in the middle of the night for a wee, I 
can’t put it back on again. I don’t want to wake my wife up, so before I’d 
struggle with my breathing with it. Whereas now if I focus on controlling my 
breathing and slow it down, I tend to be able to deal with it. So, I can actually 
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sleep and relax without it on” (P11.2/279). Whilst not using medically prescribed 
equipment is not recommended, it afforded this person some peace of mind 
to go back to sleep without waking his partner. 
 
Lavender oils alongside focused breathing assisted some getting to sleep. 
“When I haven't been able to sleep at night, I'll spray my pillow, or I'll spray the 
air or spray the sheet or whatever … I found the exercise of just concentrating 
on your breath, just think of the in/out part of your breath and to block all of 
the other thoughts, I've found that's been really helpful to help me get off to 
sleep.” (P13.1/146). 
 
Better quality sleep 
Better quality sleep was attributed to “your head's just sort of clear” (P10.2/68), 
where “there's nothing sort of clogging your mind. So, from a straight 
headspace point of view but also your body just feels, it's almost it's healthy, it's 
alive and responsive” (P10.2/68). Meditation was identified for “deeper sleep” 
by a participant who reported “bed is a prison at night” (P1.1/126). This 
participant used meditation and pranayama techniques to facilitate 
improved sleep. “Sleep stories, guided meditations, breathing exercises yeah. 
I'm quite enjoying it right before bed yeah just out cold every night” (P1.1/35).  
 
An important point from one individual was where they noticed a difference 
when being more consistent in their yoga class attendance. “I think when I was 
doing it regularly, I think definitely it did help with sleeping” (P7.2/88).  
 
5.13.4 Body and mind relief 
A sense of relief was outlined from both a physical and emotional perspective. 
As outlined earlier, as the result of wheelchair use, participants experienced a 
sense of residual tension and tightness in their bodies. Through asana and 
positioning the body into shapes “you don’t normally get into” (P11.2/441), 
they described the sensation of stretch that led to physical release. Stretch and 
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meditation have both been identified as potential causes for the sense of 
‘release’ and ‘relief’ for body and mind.   
 
Walk through guided meditations were used at home by one participant, who 
was going through a “shitty period” (P1.2/105), for “releasing things in a proper 
way” (P1.1/110) rather than allowing emotions to build up to breaking point 
and aggression, as he had done in the past. “Yeah, sort of I guess the bottle 
got full, you know what I mean. Instead of pushing everything down it was just 
I needed another way to release and calm down I guess” (P1.1/135). Similarly, 
another expressed the opinion they were “not dwelling on so many things” 
whereby “letting things release a bit” (P5.1/82). One participant explained, “it 
relieves and releases all sorts of things. It's great” (P11.2/464). 
 
The physical sensation of relief was specifically related to asana through 
stretch. “So sometimes being in certain positions for a period of time and then 
you get to stretch whether your back or your hips or something, it feels like a 
relief” (P7.2/205), “a real release of pressure. It was quite a nice feeling. It was 
a stretch” (P11.2/456). 
 
People living with SCI may need to use their shoulders to propel a manual 
wheelchair as a means of mobility; this can result in overuse injuries or a sense 
of tightness in the area. For one participant, “shoulder pain I think is my huge 
issue” (P1.2/130) and described “the relief that the stretch brings, immediately” 
(P1.2/149) to his upper body and shoulders through asana, props and 
assistance. “Because I can't move my arm, having somebody in there to move 
it to the positions, I think that's another reason why it probably does relieve 
some of the pressure and the tension in the arm” (P11.1/227). Another example 
of assistants offering support was by placing their foot on a participant’s foot, 
positioning them into dorsiflexion during certain asana. “I need somebody to 
do it for me and with yoga somebody's doing it for me and just that release is 
amazing. It's even better than when I stand up “(P2.1/116). 
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Others had difficulty describing the sensations in their body. “It's a pretty 
relieving feeling … a satisfying feeling of … the body is getting a chance to 
open up, I guess. Yeah, so relieving or satisfying” (P5.2/65). Alternatively, “if you 
could combine relief and pleasure and all those things into one word. 
Whatever that word is, I don’t know, but it's - there's not one word to describe 
it really because it's a combination of things” (P12.1/284). 
 
 
5.13.5 Improved mental clarity  
Participants spoke of a sense of mental alertness and improved memory. Of 
the six respondents who reported a positive change in thought processes, one 
individual spoke specifically of meditation to “clear” the mind (P7.1/80). 
 
These experiences were not only observed by participants during class, but 
also at other times of the day. Having a sense of being able to influence 
thoughts was a common experience for two participants who reported a 
change in mental steadiness (P8.1/181, P7.1/103) with one noticing a clear 
difference at work. They reported the week following attendance at yoga they 
were “a bit more switched on” (P8.1/25).  
 
Other improvements noted by one individual was the feeling of being mentally 
alert (P12.1/419), improved memory (P12.1/407) and a sense of clarity 
(P12.1/419). This was reiterated by another who stated they found “my 
problem-solving skills, my critical thinking skills have improved because I'm able 
to take that time out ... It's just, boomp, there it is” (P8.1/359). One participant 
noticed they weren’t “overthinking about the world, your life, the issues” 
(P11.1/357) and also observed their mind did not “wander” as much as it 
“normally” did (P11.2/31). 
 
5.13.6 Improved stress management 
Participants noted their breathing rate had a bearing on their perceived stress 
levels where it was used to relieve symptoms. “I think the breath helps you to 
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relax for sure, and I think mentally it reminds that you do do a lot of the shallow 
breathing and it's not a good thing to do” (P13.2/180). 
 
Pranayama was used as a tool to help manage symptoms of anxiety. “I got 
huge anxiety last night and a million things going through my mind and worries 
and things, and I thought, ooh, no, let's get some breathing going … So that's 
been a huge thing” (P11.1/149). Another described the use of breath as a clear 
means to better manage symptoms: “I think for me, sort of learning how to use 
the breath in a way that … really channels that kind of wellbeing sense and 
sort of using that really simple tool as a day to day kind of coping mechanism 
was probably something that was really helpful for me to learn” (P4.1/284).  
 
During a stressful medical event one participant was able to use breathing 
techniques in order to continue with testing, rather than ceasing it. “I had my 
MRI this morning … and I've never had a problem with claustrophobia except 
for this morning, and within a minute of getting in there I thought fuck, I'm going 
to have to press the buzzer, because I was almost screaming inside. But then I 
started breathing and the breathing worked, to the point where I just fell 
asleep, I think at one point” (P2.2/155). 
 
5.13.7 Relaxation 
A sense of relaxation was reported by participants. Five individuals attributed 
this to the use of lavender oils at the end of class. This was either linked with 
meditation or stood out as an olfactory awareness in its own right. One 
suggested it was a trigger “to go into a quiet relaxation state” and “invoke a 
deeper sense of meditation” (P13.1/381), whilst another reported it to be 
therapeutic. Further to this, one individual reported “I think, to be honest, with 
the lavender oil and all that stuff at the end, that's what makes it more 
therapeutic’ (P2.2/252). 
 
The use of lavender in class also provided a different sense of connection for 
two participants. “I think maybe the smell just intensifies the connection to 
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coming here, relaxing [laying back]” (P8.1/240). Whereas for another, it 
reminded them of a time and place in their life which was a very positive 
experience (P11.2/502). 
 
Relaxation was realised as a somatic experience in the lower body with “really 
good tingling in my legs, I know that they're quite relaxed” (P2.1/40), and in the 
upper body via the positioning of a bolster under the back (4P.1/469), which 
“gives me an amazing back stretch and relaxation” (P12.1/314). In contrast, 
one individual denied feeling relaxed, however recounted they were “pretty 
chilled by the end of it” (P9.2/276). 
 
One participant was unable to untangle where their sense of relaxation came 
from. They gave the example of “I think the first couple of times it was almost 
like I could feel the blood flowing around my body better. Whether or not it 
was the overdose of lavender …  it was something just totally calming and at 
the end of it … that meditation that was just - it's just so relaxing. I think that was 
just what helped settle all that noise in your head to just go away” (P1.2/116). 
It is noted that this person also referred to the quiet location attributing to their 
sense of calm (P1.2/214). 
 
Four participants recognised the effect meditation had on their mind and 
body and was “good for the stress” (P2.1/381). One gave the example of the 
“walk through meditation” as “extremely calming” (P1.1/119). This was 
explained further: “I'd never really done them in that sense. I've always just 
listened to music and just switched off, but when you're listening to, you know, 
death metal and stuff you don't really calm down. You sort of psych up and 
switch off so yeah, it was just a different way of doing it really”. Another 
reported, “All you're doing is really making me try and relax, clear my mind” 
(P11.1/330). Two individuals referenced the teacher’s voice as a contributing 
factor. “You have the most calming voice in the world” (P1.1/323), “you’re 
quite relaxing when you talk” (P11.1/352). 
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The meditation and pranayama were aspects of class a participant took away 
to use at home to self-manage. “I chose the breathing and the meditation 
and parts of the physical stuff which I could do by myself … like those 
techniques had better carry over to other times when I wasn't physically there 
doing yoga ... those techniques had a calming effect and that was [shown] to 
me in other parts of my week where I could spend time doing that by myself” 
(P7.1/117). 
 
Some identified a “good relaxation” (P8.1/21) immediately after class. “I can 
just remember coming out being a lot less stressed, a lot less - you know, just - I 
don’t know - I guess energised in the evening and really enjoyed it for that” 
(P3.1/56). One participant recounted mixed results where “after the yoga, I'm 
nice and relaxed for a while” (P11.2/17) and sometimes it “lasts for a few days, 
and then the stress kicks in again” (P11.1/186).At other times “I go and mess it 
up because I then normally go cycling or swimming or something” (P11.2/18) 
straight after class. 
 
Two participants spoke of a perceived difference between yoga and exercise. 
“It [yoga] relaxes me, it takes the stress away, and it helps me clear the mind 
a bit … whereas sometimes if I'm cycling, I'll be thinking all sorts of weird stuff” 
(P11.1/441). Another suggested this was “because it's such a quiet time. I find 
that it's quite a powerful relaxation thing to do” (P13.1/84).  
 
5.14 Chapter summary 
 
The findings of this study shed light on what it is about an adapted yoga 
program for people with SCI; what works for whom in what circumstances. At 
entry to the program, participants were outsiders to yoga, and they held 
reservations as to how an individual with a SCI could practise. Experience of 
the program and its benefits addressed these concerns; program participants 
became insiders to yoga and incorporated aspects of yoga into everyday life. 
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Participants experienced not only a connection with yoga, but more 
importantly, a reconnection with the self. 
The next chapter will summarise and explain the main findings and their 
relationships to the purpose of this evaluation. The aim of realist evaluation is to 
highlight the mechanisms acting as enablers or barriers to behaviour in the 
context of the intervention, generating transferable lessons that are of 
relevance and interest to others. This chapter also presents the reflections on 
the use of realist evaluation for yoga, implications for practice and research 
and the key inclusions of an adapted yoga program or people with SCI, based 
on these transferable lessons.  
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Chapter 6 
Discussion 
 
6.1 Introduction 
This final chapter draws together conclusions from the integrative review 
(Chapter 2) and findings (Chapter 5) to review and refine the IRPT (Chapter 3), 
which underpinned the adapted yoga program for people with SCI. It will also 
present implications for practice and research in order to add to the body of 
knowledge about this topic. This chapter begins with a summary of the findings.  
 
6.2 Summary of findings 
The findings of this study shed light on what it is about an adapted yoga 
program for people with SCI that works for whom in what circumstances. At 
entry to the program participants were outsiders to yoga and they held 
reservations as to how an individual with a SCI could practise yoga. Experience 
of the program and its benefits addressed these concerns; program 
participants became insiders to yoga and incorporated aspects of yoga into 
everyday life. More importantly, participants of the adapted yoga program 
experienced a reconnection with the self. 
 
1. What aspect of the adapted yoga program for people with SCI worked?  
The program resources that participants identified as contributing to their 
outcomes included the combination of the four components of yoga in 
each class, namely, asana (which was modified to meet the ability of the 
individual), pranayama, meditation and philosophy. These four 
components are inextricably linked to individual contexts (C), decisions by 
participants (M) and their experiences (O). Whilst in some instances, 
participants were able to clearly articulate a specific resource as a 
contributing factor, others were unable to articulate if one particular 
component was more effective than another.  Participants considered 
these four components of yoga holistically and would not consider it to be 
a complete yoga class if any should be removed from the program. Other 
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program resources, props, such as gym mats, yoga mats, blocks, straps and 
blankets were important enablers of a yoga practice on the floor as they 
provided support and ensured participant safety. The use of lavender 
during meditation was noted as influential for the positive beneficial effects 
of mind and body such as relaxation, improved stress management and 
improved sleep. 
 
2. For whom? Individuals with SCI willing to try yoga.  
 
3. In what respects? Participants reported many beneficial outcomes for both 
mind and body. These included altered physical sensations (decreased 
pain, decreased spasms), reconnection with the physical body and 
improved sleep. Beneficial effects experienced with regards to mental and 
emotional health were body and mind relief, improved mental clarity, 
improved stress management and relaxation.  
 
4. To what extent? No differences were detected with regards to the level of 
SCI, time since injury, the age or gender of program participants. Whilst 
beneficial experiences were reported by all participants in the domains of 
mind and body, each individual’s experience was different. These positive 
experiences were noted by participants from the initial stages of the 
program and continued consistently throughout. Whilst “A journey of 
reconnection with the self” is presented as relatively linear and sequential 
in Figure 3, this was done so for the sake of clarity. It is, however, a 
representation of a more complicated picture where aspects of the journey 
are impacted upon by feedback loops which can reinforce (enable) or 
inhibit reasoning and experiences.   
 
5. In what contexts? A significant finding in this study was the impact of 
interpersonal contexts which were considered a main motivating factor for 
numerous mechanisms to fire. Pre-program, the willingness of males with SCI 
to try yoga may have been influenced by a trusted male providing 
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information about and recommendation of the adapted yoga program for 
people with SCI. 
 
Further to this, to continue with the program, the relationships between the 
teacher, assistants and participants were influential.  Trust in the teacher 
may have originated from that person’s skillsets as a registered 
Occupational Therapist with extensive training in yoga for disability, which 
were considered important by participants. Also contributing to this was 
participant perception they were not discriminated against, nor treated 
differently because of their SCI.   Whilst trust was important within the 
relationship between assistants and participants, it was also identified as 
beneficial for assistants to be skilled in manual handling, to have experience 
with people who have a SCI and to be sociable. Friendly banter in class 
promoted inclusion and community between participants.  
 
A fundamental individual context was the level of injury and the person’s 
subsequent ability, as these linked into the acceptance of support from 
assistants, as well as affable competition amongst participants.  
 
6. How? Having a willingness to try yoga (M) was the first key decision made 
by participants to engage in the program. As outlined above, pre-program 
interpersonal and communication contexts may have contributed to this. 
This primary reasoning led to the initial experiences of the program and the 
commencement of the journey of reconnection to the self. Six mechanisms 
(M) were part of the initial experiences: valuing being on the floor, trusting 
the teacher, accepting help, discovering the power of breath, 
rediscovering the power of touch and realising my body can do this.  
 
These causal factors were contingent upon the affiliation between early 
experience of beneficial effects of mind and body (O), program resources 
(R) and the interpersonal, individual and institutional contexts (C). This ripple 
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effect then provided the stimulus and motivation to ‘buy into the program’ 
(M).  
 
The feedback loop here flourished between program resources (R), the 
continuation of interpersonal and individual contexts (C) with consistent 
positive and beneficial effects (O) of mind and body. This led to participant 
realisation that they have some control over symptoms. It is here they ‘buy 
into yoga’ (M) and make an informed decision to incorporate yoga into 
daily life (M).  
Collectively, the findings describe “A journey of reconnection with the self”. 
The mechanisms in this journey emphasise the power of choice and 
connection (Figure 3). Making different choices necessitates a change in 
participant reasoning (whether that be values, attitude or logic) within the 
contexts they occur (interpersonal, individual, institutional and infrastructure).  
Connection to self and others was a strong theme in the findings. Participants 
reported increased awareness that allowed them to connect with body parts 
which previously felt dormant. This union allowed confidence in further 
exploring and moving their body in a different environment, namely on a yoga 
mat on the floor.   
Whilst as a group, the study participants are unlike the traditional demographic 
of a yoga class in Australia, namely females in their early 40s (Penman et al., 
2012), there was a clear sense of connection and community between 
participants. This was supported by the teacher and the assistants in class. A 
blend of camaraderie and competition between participants was evident in 
accounts of banter throughout the data.  
In this study, yoga was found to be a discovery tool for what is best for each 
individual, where results are measured by the perceived benefits in that 
person’s self and life (Mohan, 2002). It was these consistent benefits which led 
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to reasoning that yoga is beneficial and can assist in the management of 
individual symptoms.  
6.3 Relevance of findings 
The benefits people with SCI experienced from engaging in this adapted yoga 
program were similar to those reported in the literature for the general 
population. These included stress reduction, relaxation, physical health 
promotion and social-emotional regulation. In addition, the findings of this 
study extend what we know from the existing literature about people with SCI 
participating in a yoga program (Curtis et al., 2015; Curtis et al., 2017; 
O’Connor, 2014). A decrease in muscle spasms has not previously been 
reported. The literature is not consistent in finding a reduced pain sensation. 
Participants described a host of physical, mental, and emotional benefits from 
the yoga practice inclusive of symptom management. It is important to note; 
these benefits were recognised immediately by participants and were 
consistently experienced throughout program attendance. These benefits 
were an important factor in the firing of a multitude of mechanisms which 
resulted in continued program attendance and incorporation of yoga into 
daily life.  
Approaches to reduce the burden of neuropathic pain and spasm for people 
with SCI are of great consequence and should be considered. Participants in 
this study believed the benefits experienced stemmed from heightened 
awareness of the mind-body connection, breath regulation and better self-
regulation. Self-management strategies, such as yoga, hold promise to allow 
individuals to regain control and manage their psychosocial and physical 
health.  These findings suggest a revision of the IRPT, and this is addressed in the 
next section. 
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6.4 Revision of the IRPT 
The IRPT developed and tested in this study focused on explaining how, why 
and in which circumstances does yoga ‘works’ for individuals with a SCI. The 
findings of this study suggest refinements of that theory are required.  
 
The following propositions are proposed for the revised program theory for the 
adapted yoga program for people with SCI: 
• Where an adapted yoga program for people with SCI (R) is introduced 
by a trusted person to individuals in a similar situation (C), there is a sense 
of trust and friendly competition (M) that provides an impetus to be 
willing to engage in the yoga program (M).   
• Where individuals have access to a holistic yoga practice(R), (the key 
elements will be outlined in the next section of this chapter) and are able 
to critically reflect on these (M), they will have trust in the teacher to 
continue engaging in the program (M). 
• Where participants perceive this trust (M) which is either compatible with 
their values (C) and/or provide a means to reach their objectives (M) 
(such as symptom management) they will have initial and consistent 
positive experiences (O) and buy into yoga (M). 
• Where this consistent experience of beneficial results (O) from continued 
engagement in the program (R) is shared with other individuals within 
the program, there is continued camaraderie and development of 
community (C).   
6.5 Proposed key resources of future adapted yoga programs for people with 
SCI 
Based upon revision of the IRPT which was informed by the findings of this study, 
the following key resources are proposed for future adapted yoga programs 
for people with SCI. There does not seem to be one single best component, as 
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data suggests the program worked holistically, affecting participants 
beneficially in different ways. Although, key resources were identified which 
contribute to optimal implementation and participant experiences.   
 
1. Inclusion of asana, pranayama, dhyana and philosophical concepts. 
Essential. Whilst the study was unable to clearly determine the specific 
program resource/s contributing to all beneficial outcomes, participants 
voiced their positive experiences of a holistic practice. No one style of yoga 
is preferred over another.  
a. Asana (modified) - the inclusion of sequenced moving repetitions of 
postures to afford body rhythm which are linked with breath is integral 
to program effectiveness. A range of asana should be offered (with 
the essence of that particular pose in mind) with variations from 
simple to more challenging options, restorative and dynamic from 
which participants choose the most appropriate for their body and 
ability.  
b. Pranayama – considered to be essential is the focus on breathing 
techniques which explores the physicality of the body and provided 
positive outcomes and transferable lessons which can be easily 
incorporated into everyday life, and a discovery tool for the self. 
Pranayama techniques should be a stand-alone practice as well as 
being used in conjunction with asana.  
c. Meditation (dhyana) – experiences of guided practices focusing on 
body awareness and relaxation provide benefits and allow 
development of skills for these practices to be used for the self-
management of stress.  
d. Philosophy – philosophical teachings contribute to the development 
of self-efficacy and promotion of emotional intelligence.  
 
2. Teacher to have specialist training. Essential. Whilst it would be extremely 
beneficial for a yoga teacher to have a background in allied health, 
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nursing or medicine, this is not essential. However, training in specialist 
disability yoga and hands on experience is deemed a necessity.  
 
3. Practising yoga out of the wheelchair. Essential. People with SCI should be 
encouraged to get out of their wheelchairs to practise yoga. This allows 
opportunities for greater physical challenges than when seated in a 
wheelchair, which has been associated with greater benefit. Feelings of 
being ‘normal’ and doing ‘normal things’ may be associated with 
practising yoga on a mat. 
 
4. Use of props in class. Essential - Standard yoga props (such as bolsters, 
blankets, straps and blocks) should be used to provide support and allow 
opportunities to challenge the body and mind. This includes the use of gym 
mats to reduce the risk of pressure injuries whilst practising yoga.  
 
5. Assistants available in class. Essential. Trained and experienced assistants 
to provide set up of props, support the body in postures, or help move body 
parts are integral to program effectiveness and participant safety.  
 
6. Assistants to have specialist training.  Essential. Assistants must be trained in 
manual handling and general aspects of SCI to reduce the risk of any 
injuries or adverse events.  
 
7. Group classes. Essential. A socially supportive group which values 
friendships and camaraderie is important. Competition amongst 
participants may be a facilitator of male participation in some groups. 
 
8. Use of essential oils. Important but not essential. Lavender can be used 
during meditation. Its inclusion may be beneficial for relaxation and to assist 
in getting to sleep. Essential oils may also be beneficial when classes are 
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held in facilities where the rooms are multi-purpose, or for individuals who 
have a negative reaction to the smell of a particular setting.  
 
6.6 Reflections on the use of realist evaluation 
Realist evaluators use the CMO configuration as the looking glass to analyse 
data (Pawson & Tilley, 1997) to compare reality with predicted or conjectured 
outcomes. However, during this process, the author considered it more like 
looking through a glass onion, peeling away the layers which also act like a 
kaleidoscope. The more you look, the more you see. 
 
There were challenges and benefits associated with the use of realist 
evaluation. To the researcher’s knowledge, this is the first study using realist 
evaluation to appraise yoga. Whilst this methodology provides a framework 
allowing researchers to further appreciate how a yoga program works at a 
theoretical level, there are no simple steps or firm methodological rules to 
follow or a standardised approach to take. This was found to be time 
consuming. 
Content analysis was also labour intensive. However, realist evaluation 
afforded a closeness to the data to reveal how an adapted yoga program for 
people with SCI works. This analysis enabled the researcher to identify program 
outcomes, the mechanisms which led to these outcomes and contexts that 
appear to influence these causal processes. Data also suggests strong patterns 
of outcomes are involved in the firing of multiple mechanisms.  This, in turn, was 
a catalyst for the creation of new outcomes or the realisation that those 
beneficial outcomes continued to be experienced, generating further 
mechanisms. There is a feedback loop which requires further investigation, 
which it outside the boundaries of this Masters Thesis, to uncover when these 
mechanisms and outcomes react with each other.  This is suggested as a focus 
for future studies. 
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It could be argued that a potential limitation in this study is “designed 
blindness” (Astbury & Leeuw, 2010, p. 376), where researchers hold such strong 
beliefs in their program theory that “they articulate and test that empirical 
findings are largely, or only, framed as corroborations of this theory” (Astbury & 
Leeuw, 2010, p. 376). In this study, where the researcher was also the yoga 
teacher, particular attention was paid to this. However, with the richness of 
data provided by participants, there was no need for researchers to ‘fish’ for 
mechanisms. Information about mechanisms was sometimes offered by 
participants clearly in response to direct questions about ‘how’ they thought 
the program or particular components of the program had worked. In other 
cases, mechanisms were identified as ‘changes’ by participants but were the 
participant’s internal reasoning and therefore fall within the construct of a 
trigger or causative agent. The mechanisms within the “Journey of 
reconnection with the self” were not specifically stated in the data. Moreover, 
they are interpretations made by the researcher and considered to be at a 
higher level of abstraction than the raw data. Although theory driven, an open 
mind was kept while collecting and analysing data in this study. This enabled 
the identification of new and unique mechanisms when data revealed them.  
6.7 Limitations of the study 
Alongside the formerly mentioned ‘designed blindness’, other limitations have 
been identified: small sample size, time elapsed from starting the program to 
the commencement of the study, inexperience of the interviewer and 
combined researcher and yoga teacher roles.  
 
Firstly, there is a very small number of people who have a SCI living in Sydney, 
Australia, resulting in a small sample size. Access to a large sample would have 
allowed for a different research design, such as mixed methods.  This 
methodology may have allowed the measurement of some outcomes rather 
than relying on self-reports.  
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Secondly, qualitative interviews rely on a participants’ ability to accurately and 
honestly recall details about their thoughts, opinions, behaviours and 
experiences that are being asked about. This study commenced some time 
after the program had started, which may have resulted in poorer recall of 
experiences. As a novice researcher undertaking a Master of Philosophy higher 
degree, the interviewer’s inexperience in realist evaluation interviewing 
techniques should also be considered. A more experienced interviewer may 
have been able to elicit richer responses from participants.   
As discussed in the methodology section (Chapter 4) the researcher was also 
the yoga teacher. This may have impacted upon participants responses during 
interviews. Participants may not have wished to express any negative 
experiences for fear of upsetting their yoga teacher.  
6.8 Implications for future research 
Further research using realist evaluation is needed to continue to refine and 
develop understanding of how an adapted yoga program works for people 
with SCI. Using realist evaluation is important as “any outcome that is observed 
will be a result of the interaction within and across systems – not simply an 
outcome of the programme” (Westhorp, 2014, p. 4); this may not be picked up 
by using other methodologies. 
The complexity of an adapted yoga program for people with SCI is such that 
there can be no hard or fast statements about ‘what works’ for everyone all of 
the time, but some broad understanding (the transferable lessons) are possible. 
More research conducted about yoga for people with SCI using realist 
evaluation will provide a much clearer comprehension. Specific program 
resources are recommended, however, results will depend on the contexts 
(individual, interpersonal, institutional and infrastructure) where the program is 
operating to potentially trigger tangible mechanisms and any outcomes.   
The collective findings of this research assist in the development and 
methodological underpinnings of further studies of yoga for people with SCI. In 
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particular, the implications of this thesis and its results can be synthesised into 
two key areas: methodological approaches for complex interventions and 
improved reporting of underlying causative actions within a yoga intervention.  
The extensive and varied components of a yoga intervention (asana, 
pranayama, meditation and philosophical teachings) indicate yoga is a 
complex intervention. Realist evaluation can help uncover the broader 
experience of an individual engaged in a complex intervention rather than 
only measuring expected outcomes.  
Further research to develop and validate these findings is recommended in 
other settings to confirm the proposed plausible explanatory propositions and 
establish a causal web of conditions. Future research could also identify 
alternative mechanisms that may be activated in different organisational and 
cultural contexts where yoga may be offered to people with SCI in a 
rehabilitation or community setting.  We anticipate further research to uncover 
mechanisms underlying a yoga practice would be extremely worthwhile and 
could then be used to better inform the design and evaluation of such 
programs, as well as the marketing of those programs to cohorts for whom 
participation in yoga is not typical.    
It is recommended that service providers critically review these findings in 
relation to the context of their own settings. Service providers and program 
developers are encouraged to reflect on the extent to which they can enable 
positive contexts and program resources for yoga teachers and program 
participants to activate some of the mechanisms identified in this study.  To 
strengthen and refine the generalisability of findings, in realist evaluation, this 
means progressively applying the theory to other settings over time. 
 
6.9 Conclusion of thesis 
The completion of this thesis brings to a close a process that started some years 
back with questions about how or why an adapted yoga program for people 
with SCI could be facilitated. Following this was the identification of possible 
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theories about how this particular program may work and now a more refined 
theory and considerations for its application.  
This study used realist evaluation to demonstrate how contexts and 
mechanisms could be developed in an adapted yoga program for people 
with SCI. It sought to provide methods of analysis which could be used, or 
adapted for use, in other yoga programs for people with a disability, 
particularly those with a SCI. Finally, it sought to contribute both a theoretical 
framework and practical findings for yoga following SCI. Such a framework 
could be used to inform future investigations of the complexities and 
considerations required to design such programs. The lessons learned will be of 
value to those considering the introduction of an adapted yoga program for 
people with SCI, or those wanting to better unearth ‘what’ it is about yoga that 
‘works’. 
The findings of this study indicate yoga is of benefit for people with a SCI. These 
findings may inform future directions of research, providing a rich source from 
which further questions and theories can emerge concerning those with a 
disability who practise yoga.  
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Appendix A 
 
Table 1. Evidence relating to the adapted yoga program for people with SCI. 
 
  
 Context Mechanism Outcome Source 
1 The asana aspect of 
class includes  
understanding my body better through 
movement 
positive physical changes and increased 
awareness of the body, including new sensations. 
 
2 understanding I have choices development of positive relationships with my self 
 1. Re-establishing a new relationship 
with my body 
2. Release of mental and physical 
knots 
3. My opinion matters and I can 
take control 
4. Experience of a variety and 
novelty of styles 
5. My body deserves to live in more 
spaces 
 
1. Physical  
1.1. Strength 
1.2. Flexibility (full & free movements) 
1.3. Decreased pain 
1.4. Improved sensation and more aware of 
body 
1.5. Improved balance 
1.6. Less symptoms of aphasia 
1.7. Open energy channels and psychic 
centres 
2. Mental: Sense of relaxation 
3. Therapeutic movement / helping people 
develop self-knowledge and friendliness 
toward their own bodies / take effective 
action 
4. No one style of asana practice has better 
odds of reaching positive conclusions 
4.1. Nourish and restore vibrancy to the body 
5. Practising on a mat on the floor 
6. Pride in my body’s capabilities / increased 
self-efficiency 
 
1. Physical 
1.1. (Curtis et al., 2015; Miller et al., 2011; 
Moriello et al., 2015; O'Connor, 2014;  
Schmid et al., 2014; Schmid et al, 2016) 
1.2. (Matsumoto, 2014; Miller et al., 2011;   
Mohan, 2002; Moriello et al., 2015; 
O'Connor, 2014;  Schmid et al., 2014;  
Schmid et al., 2016; Van Puymbroeck et 
al., 2014) 
1.3. (Curtis et al., 2015; Miller et al., 2011; 
Moriello et al., 2015; O'Connor, 2014; 
Schmid et al., 2014;  Schmid et al., 2016; 
Silverthorne et al., 2012) 
1.4. (Curtis et al., 2015;  Donnelly, Linnea, 
Grant, & Lichtenstein, 2017; Garrett et al., 
2011; Van Puymbroeck et al., 2014) 
1.5. (Bastille & Gill-Body, 2004; Schmid et al., 
2011; Schmid et al., 2012) 
1.6. (Lynton et al., 2007) 
1.7. (Saraswati, 2008) 
2. (Silverthorne et al., 2012);  
3. (Emerson, Sharma, Chaudry, & Turner, 2009) 
4. (Cramer et al., 2016) 
4.1. (Powers, 2008) 
5. (Sanford, 2006) 
6. (Donnelly et al., 2019) 
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 Context Mechanism Outcome Source 
3 The pranayama 
aspect of class 
includes  
 
perception of managing symptoms  feelings of calm, heightened self-awareness and 
wellbeing  
 
4 I feel I can breathe easier 
 1. I have some control over my 
symptoms  
2. Acknowledging imbalance in life 
energy 
3. Desire for reduced conflict 
between mind and body  
4. Choice and control to influence 
breathing 
 
 
1. Improved emotional health / feeling good 
1.1. return to a calmer state  
1.2. sense of well-being 
1.3. reduced anxiety, stress and depression 
2. Heightened consciousness 
3. Enhanced mental processes  
4. Improved respiratory function 
5. Sense of well-being 
6. Reduced anxiety and depression 
7. Reduced feelings of anger, fear and sadness 
8. Reduction of taking medication to sleep 
9. Coordinated movement and breath 
10. Integrate body and the mind  
11. Better feelings of quality of life 
12. Coordinated breath and movement 
13. Improved respiratory function 
14. Promotes muscles relaxation for greater stretch 
15. Promotes sleep 
16. Decreased pain 
 
 
 
1.  Mental health 
1.1. (Garrett et al., 2011) 
1.2. (Donnelly et al., 2019; Garrett et al., 2011) 
1.3. (Curtis et al., 2015; Silverthorne et al., 
2012; Van Puymbroeck et al., 2014) 
2. (Gilbert, 1999) 
3. (Desikachar, 1995) 
4. (Howland, 2014; Silverthorne et al., 2012; Van 
Puymbroeck et al., 2014) 
5. (de Manincor, et al., 2015) 
6. (Mohan, 2002; Mohan & Mohan, 2004) 
7. (Telles, 2014) 
8. (Keosaian et al., 2016) 
9. (Desikachar, Desikachar, & Moors, 2001) 
10. (Curtis et al., 2017; Curtis et al., 2015;  Mohan, 
2002) 
11. (Miller et al., 2011) 
12. (Desikachar, 1995) 
13. (Silverthorne et al., 2012) 
14. (Moriello et al., 2015) 
15. (Garrett et al., 2011) 
16. (Silverthorne et al., 2012) 
5 The meditation 
aspect of class 
includes  
lived experience of meditation as 
beneficial  
relaxation and emotional balance / emotional 
intelligence 
 
 1. It is a slow process 
2. Logically choosing resting position 
for self  
3. Acknowledgement of self-control 
over experience  
4. Developing mind body 
connection 
5. Reckoning of symptom control  
 
 
1. A sense of relaxation  
2. Less mental baggage 
3. Less symptoms of aphasia 
4. Improved quality of sleep 
5. A resting pose that works best for me 
6. Connection with self 
7. Emotional balance / decreased rage, anxiety 
and emotional reactivity 
 
 
1. (Garrett et al., 2011) 
2. (Curtis et al., 2015) 
3. (Lynton et al., 2007) 
4. (Alexander, Innes, Self, & Brown, 2013) 
5. (Emerson et al., 2009) 
6. (Ward et al., 2014) 
7. (Lutz, Slagter, Dunne, & Davidson, 2008; Manna 
et al., 2010; Stankovic, 2011) 
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 Context Mechanism Outcome Source 
6 Yoga classes which 
include asana, 
pranayama, 
meditation and 
philosophy in a 
combined practice 
 
lived experience of yoga as beneficial  a deeper sense of self for mind and body 
connection  
 
 
7 perception of managing symptoms / 
self-regulation 
 
incorporation of yoga into everyday life 
 1. Mind and body working in 
tandem / contemplate my body 
from the inside/ Awakening a 
deeper sense of self / my body is 
working for me 
2. Realising a different way of 
thinking for emotional health 
3. I can manage my symptoms (at 
home)  
4. a holistic experience 
 
1. Class participants experience mind body 
connection  
2. Improved emotional health 
2.1. less mental baggage 
2.2. Stress relief, calming  
2.3. Less bothered by negative emotions 
2.4. Relaxing 
2.5. More tolerance for everyday events 
2.6. Positive values, attitudes and behaviours 
3. Improved sleep quality 
 
1. (Curtis et al., 2017; Curtis et al., 2015; Garrett et 
al., 2011; Immink et al., 2014; Schmid et al., 
2016) 
2. (Bastille & Gill-Body, 2004; Garrett et al., 2011) 
2.1. (Curtis et al., 2017) 
2.2. (Curtis et al., 2015; Garrett et al., 2011) 
2.3. (K.Z. Donnelly et al., 2017) 
2.4. (Garrett et al., 2011) 
2.5. (Atkinson & Permuth-Levine, 2009) 
2.6. (de Manincor et al., 2015) 
3. (Donnelly et al., 2019; Garrett et al., 2011) 
4. (Alexander et al., 2013; Curtis et al., 2017; 
Donnelly et al., 2019) 
8 Yoga classes which 
use trained 
assistants and props 
accepting support /help is okay to 
access is available 
full participation in class to the best of my ability   
 1. Accepting assistance / everyone 
has support 
2. Accepting use of props 
3. Identified rapport and 
relationships between teacher / 
assistant and participant 
4. improved self-management 
 
1. Provide support and safety. 
1.1. assistance to facilitate getting their body 
into the asana shapes 
1.2. Supporting body / body parts for safety 
1.3. successful participation 
2. Which are guides to self-learning 
3. Trust 
4. I can do yoga 
 
1.1. (Bastille & Gill-Body, 2004; Curtis et al., 
2017; Curtis et al., 2015; Donnelly et al., 
2019; Garrett et al., 2011; Immink et al., 
2014; Kehn & Kroll, 2009; Moriello et al., 
2015; Schmid et al., 2016; Van 
Puymbroeck et al., 2012) 
1.2. (Curtis et al., 2017; Donnelly et al., 2019; 
Donnelly et al., 2017; Garrett et al., 2011; 
Immink et al., 2014; Moriello et al., 2015;  
Schmid et al., 2016; Schmid et al., 2012; 
Silverthorne et al., 2012; Van Puymbroeck 
et al., 2014) 
1.3. (Donnelly et al., 2019; Shifroni & Sela, 
2014) 
2. (Ward et al., 2014) 
3. (Emerson et al., 2009; Keosaian et al., 2016; 
Levins, 2004, p. 126) 
4. (Munce et al., 2014) 
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 Context Mechanism Outcome Source 
9 The energy 
principles aspect 
of class includes  
Understanding there is more to my 
body 
holistic connection with self (for internal and external 
alignment) 
 
 1. Individual interpretations of 
energetic sensations within the 
mind body relationship 
1. Connection with self 
1. Increasing energy within a posture 
2. Toning and relaxing the nervous system 
3. Internally aligning the body in the pose 
 
1. (Sanford, 2006, p. 168) 
2. (Kramer, 1980) 
3. (Kramer, 1980) 
4. (Kramer, 1980) 
10 The sequencing of 
modified asana in 
class includes  
 
yoga is accessible for me confidence within myself and increased awareness  
11 All participants get to experience yoga 
 1. I have control and choice 
2. Sequenced in a purposeful way 
3. Repeated specific combination of 
poses over program timeframe 
4. Themed classes  
5. A good rhythm and pace 
6. Yoga is accessible 
 
1. Confident trying new poses 
2. Builds on awareness and actions learned in 
previous poses 
3. Decreased symptoms of aphasia 
4. Experience different aspects of yoga 
5. Participants have time to understand and 
experience the pose 
6. Every individual participates to their level of 
ability 
 
1. (K Z. Donnelly et al., 2019; Garrett et al., 2011) 
2. (Curtis et al., 2017; Curtis et al., 2015) 
3. (Lynton et al., 2007) 
4. (Bastille & Gill-Body, 2004; Curtis et al., 2017; 
Immink et al., 2014) 
5. (Donnelly et al., 2019) 
6. (de Manincor et al., 2015) 
 
 
12 The inclusion of 
lavender oils 
during meditation 
Lived experience lavender Is 
beneficial  
in recalibrating senses of refreshment, calm and 
decreased pain.  
 
1. Individual odour evoked 
memories 
1. Feeling refreshed 
2. Improved sleep 
3. Decreased pain 
4. Decreased BP and HR 
1. (Lillehei, Halcon, Savik, & Reis, 2015) 
2. (Hudson, 1996; Karadag, 2017)  
3. (Ching, 1999) 
4. (Sayorwan et al., 2012) 
 
13 Group yoga 
classes  
Perception I’m not alone / not the only 
one 
Promoting a sense of community with others like me  
1. Meeting other people like me / 
feeling part of a community and 
not alone 
1. Development of social networks and 
community 
1. (Curtis et al., 2015; Donnelly et al., 2019;  
Donnelly et al., 2017; Garrett et al., 2011) 
14 The principles of 
trauma yoga in 
class includes 
Recovered identity  forming a friendly, nondemanding, gentle 
relationship with the bodies.  
 
15 sense of ownership and control over the bodies, 
emotions and thoughts 
Alternative way to connect with self 
through asana and meditation 
1. Reframing a friendly, nondemanding, gentle 
relationship with their bodies.  
1. (Emerson et al., 2009, p. 127; Stankovic, 2011) 
2. (Rhodes, 2015) 
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2. Improved connection with and sense of 
ownership and control over their bodies, 
emotions and thoughts 
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Table 2. CMO configurations relating to the instructor of the adapted yoga program for people with SCI 
 
 Context Mechanism Outcome Source 
16 Instructor’s 
qualifications 
Attribution of safety if qualified  
 
individual effectiveness for participants in class   
17 inclusive individualised practice 
18 rapport and trust 
 1. Teacher is qualified and 
experienced to adapted classes 
2. Sufficient knowledge and skills in 
the area 
1. Individual effectiveness for participants 
1.1. Safety and individualised practice 
2. Trust in teacher 
 
1. (Immink et al., 2014) 
1.1. (de Manincor et al., 2015; Keosaian et al., 
2016; Ward et al., 2014) 
2. (de Manincor et al., 2015; Keosaian et al., 2016; 
Ward et al., 2014) 
19 Instructor’s 
engagement / 
facilitation style 
Validation - I’m not treated like I have 
a disability  
 
 
helps reframe my sense of self, my limitations and 
capabilities, all individuals participate safely to the 
best of their ability with the freedom to try new 
poses and experiences. 
 
 
 
20 Dressing conservatively  To maintain professional boundaries 
 1. promote inclusion and 
understanding of the perceptions 
of the individual’s disability 
2. emphasising self-acceptance 
3. different ways of approaching 
poses and props to ensure safety 
4. Sets the tone of safety, gentleness 
and non-judgemental study 
5. Non-physical options to support: 
5.1. Using motor imagery 
5.2. Verbal assists / attended to 
in a nurturing way and 
respecting physical space 
6. Encouraging culture within a 
program 
7. Provides choice through Invitation 
8. Staff dress conservatively 
9. Welcoming and accepting 
attitude to keep things light 
(rather than strict and critical) 
10. Sets good rhythm and pace in 
class 
11. Individual attention yet in a group 
environment. 
1. Trust in teacher 
2. Different way of considering self and the body 
3. Participants and assistants remain safe 
4. Different way of considering self and the body 
5. Positivity and participation 
5.1. Participation without movement 
5.2. Sense of comfort and safety 
6. Development of social networks 
7. Listen to their own bodies and acting 
accordingly / freedom to try new poses and 
experiences.  
8. Maintain professional boundaries 
9. Development of social networks 
10. Participants have time to understand and 
experience the pose 
11. Development of social networks 
12. I have some control over my symptoms 
13. Empowered to make my own decisions that 
are best for me 
 
 
 
1. (Bevis, Waterworth, & Mudge, 2018;  Donnelly et 
al., 2019; Donnelly et al., 2017) 
2. (Atkinson & Permuth-Levine, 2009; Curtis et al., 
2017) 
3. (Atkinson & Permuth-Levine, 2009; Immink et al., 
2014) 
4. (Emerson et al., 2009) 
5. Non-physical options 
5.1. (Donnelly et al., 2019) 
5.2. (Emerson et al., 2009) 
6. (Emerson et al., 2009; Garrett et al., 2011) 
7. (Emerson et al., 2009) 
8. (Emerson et al., 2009) 
9. (Emerson et al., 2009; Rhodes, 2015) 
10. (Donnelly et al., 2019; Emerson et al., 2009) 
11. (K Z. Donnelly et al., 2019; Emerson et al., 2009 ) 
12. (Emerson et al., 2009, Rhodes, 2015) 
13. (Rhodes, 2015) 
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12. Therapeutic movement through 
the provision of options / choices 
13. appreciated teachers who 
encouraged individuals to tune in 
to themselves and make 
modifications that felt appropriate 
for their bodies.  
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Table 3. CMO configurations relating to the people with SCI participating in the program 
 
 
 Context Mechanism Outcome Source 
21 People with SCI who 
self-refer to the 
adapted yoga 
program for people 
with SCI 
Opportunities for / anticipated value 
of: 
- Novelty; 
- Engagement; 
- Stress relief; 
- Social support; 
freedom to experience group activities and explore 
different sensations in the body in a positive and 
therapeutic  
 
1. Are willing to give yoga a try for a 
novel experience of self 
2. Are willing to give yoga a try to 
engage in activities 
3. Are willing to give yoga a try for 
stress relief 
4. Are willing to give yoga a try for 
social support 
 
1. Intensity of physical experiences / stretching/ 
new sensations / decreased pain 
2. Freedom from regular experiences 
3. Taking the practice (conscious breathing) to 
everyday life to deal with stress better 
4. Positive therapeutic tool, especially when there 
were more participants in class 
1. (Curtis et al., 2015) 
2. (Curtis et al., 2015) 
3. (Curtis et al., 2015) 
4. (Curtis et al., 2015) 
22 Individuals with pain 
following SCI 
perception of managing symptoms pain relief  
1. Doing the right thing for myself  1. Relief from overwhelming aspect of pain / 
release chronic pain 
1. (Curtis et al., 2015) 
  207 
Appendix B 
 
Ethics approval 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  208 
 
 
 
 
 
  209 
 
 
 
 
Site specific approval 
  210 
 
 
Ethics amendment 
  211 
Appendix C 
 
 
Example of use of sticky notes for content analysis and abstraction 
  212 
Appendix D 
 
 
Table 1. Study findings about program resources 
 
Asana (and 
modifications) 
 
As indicated in the name of the program, the yoga postures are 
“tailored” (P8.1/185) to meet the needs of the participant. Modifications 
preserve the freedom of choice to practice any or all elements of class 
with one participant being surprised “it was more accessible than I 
thought it was going to be” (P1.1, 144.) 
Props 
 
It is not uncommon for props to be used at some point during a yoga 
class in the general public. The only prop referred to by some participants 
in the data was the use of a bolster. This was in relation to a particular 
yoga pose, Supta Baddha Konasana. In this pose, the participant is on 
the floor, with their back resting in extension on a large bolster. The 
participants shoulders are in a position of abduction and external 
rotation, knees are flexed, and the soles of the feet are touching. This 
pose will be referenced throughout this chapter.  
Lavender 
 
Six of the thirteen participants made reference to the inclusion of the 
essential oil lavender during the meditation section of the class. All six 
expressed positive experiences, with some later using it as part of a home 
practice or bedtime routine.  "I'm really sensitive to smell and to means a 
lot to me. So, I think that's a really positive reinforcement, because of all 
the smells that you have in hospital. Then to have something that was 
quite natural [lavender oil], is really nice" (P4.1/ 355). 
Pranayama 
 
Taking into consideration breathing is an automatic function of the body, 
investigating alternative techniques to influence breath rate and depth 
was unexpected to the majority of participants. One participant stated 
that being mindful of his breathing was initially “very odd” (P12.2/250). 
Another described it as “opening up your lungs “(P9.2/316). Later in this 
chapter, participants realise the power that breath has on their mind and 
body.  
Meditation 
 
Four participants identified that meditation not something they thought 
they would enjoy prior to commencing the program, with one declaring 
themselves a “sceptic” (P2.1/108). However, after experiencing 
meditation they later stated “it does play a role” in a yoga practice (P2.1/ 
108). One respondent spoke at length of the challenges they faced 
when participating in meditation, describing it as “terrifying” (P4.1/242), 
in fact more so than the physical aspects of class. They claim “I find it very 
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very very challenging to sit with myself. I know that about myself, and so 
I've dodged yoga for a long time.” (P4.1, 82). This participant partially 
attributed their reaction to being relatively new to their spinal cord injury 
and was still adjusting to loss.  
 
Another participant who was quite vocal and hesitant about meditation 
“got equal level of enjoyment from both the exercise and from the 
meditation…  and that's really surprised me” (P13.1/68). Further to this, 
another respondent who was familiar with meditation prior to the 
program spoke of the “skill” of meditation “and the thing I gained most 
about the sessions of yoga” (P7.1/ 80). Meditation was a component of 
class that some participants took into everyday life, and this will be 
discussed later in the chapter.  
Philosophy 
 
 “I'm not really into that stuff” was a comment from one participant 
(P1.1/524), however after being exposed to philosophies in class, 
changed their opinion and "I quite like them, 100%”, however “it either 
hits home or like hits a nerve I guess, in a good way. So yeah, makes you 
think maybe a little I guess differently about things" (P1.1/ 524). This was 
seconded by another individual who stated “you're not doing mumbo 
jumbo. Because you're not telling me how to be or how to act … just think 
in a slightly different way … So that - I quite like it that way”. (P11.1/330). 
Philosophies provided something “positive” (P4.1/236) when “entwined 
into the relaxation. Yeah I think it's wonderful” (P13.1/119). 
Modest dress The clothing worn by the teacher and assistants was not commented on 
by the thirteen participants. 
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Table 2. How and why the resources impacted on outcomes experienced by participants in 
the adapted yoga program for SCI 
 
RESOURCE C M O 
ASANA Individual: Living life in 
a wheelchair as a 
person with SCI 
- Value of being on the floor 
- I have some control over my 
symptoms 
- Recognition that yoga is 
beneficial 
- Accepting help 
- Realising my body can do 
this 
- Mental connection/ 
visualisation 
 
- Decreased spasms 
- Altered pain 
- Positive physical reactions 
- Reconnection with 
physical body 
- Improved sleep 
- Relief 
- Release tension 
PRANAYAMA Individual: Living life in 
a wheelchair as a 
person with SCI – poor 
posture, reduced 
respiration 
 
- Power of breath 
- I have some control over my 
symptoms 
- Recognition that yoga is 
beneficial 
- Relaxation 
- Decreased stress 
- Incorporate yoga into 
everyday life 
- Improved respiration 
- Improved sleep 
MEDITATION Infrastructure: cultural 
aspects of philosophy 
- I have some control over my 
symptoms 
- Recognition that yoga is 
beneficial 
- Buy into yoga 
- Visualisation of body 
 
- Relaxation 
- Decreased stress 
- Incorporate yoga into 
everyday life 
- Improve sleep 
- Reconnection with 
physical self 
- Calming 
- Release 
- Mental clarity 
PHILOSOPHY Infrastructure: cultural 
aspects of philosophy 
- I have some control over my 
symptoms 
- Buy into yoga 
 
- Mental clarity 
- Less stress 
- Emotional release 
- Inclusive practice 
ADAPTED POSES Interpersonal: Teacher 
and assistant attributes 
 
Individual: level of 
injury and ability 
 
- Value being on the floor 
- Realisation my body can do 
this 
- Value of touch 
- Trust the teacher 
- Accepting help 
- My body can do this 
- Value of touch 
- Relationship with teacher 
- Relationship with assistant 
- Reconnection with 
physical body 
 
PROPS Individual: Support 
required due to level of 
injury 
 
Institutional: supplied 
by service provider 
- Value of being on the floor 
- Realising my body can do 
this 
- Accepting help 
 
- Positive physical reactions 
- Reconnection with 
physical body 
- Release 
 
AROMATIC OILS Institutional: Hospital 
environment 
 
- I have some control over my 
symptoms 
 
- Relaxation 
- Incorporate yoga into 
everyday life 
- Improved sleep 
 
MODEST DRESS 
OF ASSISTANTS 
Interpersonal:  - Accepting help 
- Value of touch 
- Relationship with teacher 
- Relationship with assistant 
 
 
 
 
